THE DEMAND FOR HOSPITAL SERVICES

By
PAUL HERBERT ENGELMANN

Bachelor of Arts
Drury College
Springfield, Missouri
1967

Master of Science
Oklahoma State University
Stillwater, Oklahoma
1973

Submitted to the Faculty of the Graduate College
: of the Oklahoma State University
in partial fulfillment of the requirements
for the Degree of
DOCTOR OF PHILOSOPHY
May, 1976



7 hrada
/976 D
ES7d
Cop. 2



THE DEMAND FOR HOSPITAL SERVICES

Thesis Approved:

NYYYRIRY/Wa

U V ~Thesis Adyjser

Mﬁf%

éé;;lﬂ1€?¢¢ti&§2i/€:zga//
1;;1 o%pZLe Eégéﬁg%gaggTiai;

964141

11



PREFACE

The use of third-party payments to finance health care is
pervasive throughout the United States. There increasingly is talk of
some form of a national health plan. No study has been conducted to
test the effects of differing rates of return, or payback ratios, of
health insurance policies on the demand for hospital services. It is
the purpose of this study to make such a test. The methodology employed
uses multiple regreésion analysis to test for statistical significance
and double-logarithmic regressions to estimate the respective demand
elasticities.

I wish to acknowledge the many people who have been important to
this study and to my graduate education. I am very grateful to the
members of my gdvisory committee. Professor Gerald Lage provided
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committee, Professor Joseph Jadlow, provided invaluable assistance
through his encouragement, interest, and prompt and knowledgeable
guidance.

In addition, I would like to thank all of the faculty of the
Department of Economics for making my graduate education a rewarding
and stimulating experience. Special thanks go to Professors Richard
Leftwich, Frank Steindl, and Michael Edgmand.
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to me the basic data on health insurance policies and suggested the
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the final copy.
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and Elsa Engelmann, whose heritage, sacrifice, understanding, and
constant encouragement made all of my education possible go my deepest
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CHAPTER I
INTRODUCTION

The health insurance industry within the United States has
recently received increasing attention in the Congress. Since the late
1960's numerous legislative proposals to establish a program of
national hea]th insurance have been made. These include programs of
mandatory insurance by employers through private insurance carriers,
health insurance programs financed and administered either totally or
partially by the federal government, and programs calling for the
federal government to pay, on a progressive basis, a portion of the
private health insurance premiums of the popu]ace.]

State legislatures are also becoming more involved in health
insurance. California, following thé recommendation .of former HEW
Secretary Johh Gardner, recently issued minimum standards of coverage
(benefits) which must be included in any health insurance policy sold
in that state,2 This type of action has since been repeated in other
states.

The 1mpetqsvbghindvthese—legis1ative proposals and actions is the

increasing cost of hospital care, both in dollar terms and as a

]"Nationa1 Health Insurance Proposals Pending in the 93rd
Congress," The Congressional Digest, LIII (June-July,.1974), p. 168.

2"Ca11f0rnia Issues Minimum Standards for Health Ihsurance,"”
Modern Hospital, CXIX (December, 1972), p. 42.
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percentage of Gross National Product. The consumer price index shows
a 69.8 percent increase in the price of medical care for July, 1975
over the base year of 1967 .as compared with a 62.3 percent average
increase for all items.3 As a percentage of Gross National Product,
hospital expenditures have risen from .631 percent of GNP in 1929 to
1.299 percent in 1950 to 2.927 percent in 1974.%

While these costs have been rising, growing numbers of people
have turned to private groups .to finance these costs through some form
of insurance. The Office of Research and Statistics of the Social
Security Administration estimates that 78 percent of the populace
under 65 had hospital care insurance in 1973, as opposed to only 72.3
percent 1'n‘1962.5 (The Health Insurance Association of America, which
traditionally has higher estimates, arrived at a 90.9 percent figure
for 1973.6) These insurance policies are written by several groups.
For those under 65, Blue Cross - Blue Shield has 36.2 percent of all
policies; private insurance companies' group policies account for 37.1

percent; private insurance companies' individual policies account for

22.6 percent; and independent plans write 4.1 percent of all policies.

3U S. Departmentof. Commerce, Survey of Current Business, LV
(August, 1975), p. S-8.

4Data..on GNP was .obtained from the Federal Reserve.Bulletin, LXI
(May, 1975), p. A-54. Data on total hospital care expenditures are from
Nancy L. Worthington, "National Health Expenditures, 1929-1974," Social
Security Bulletin, XXXVIII (February, 1975), p. 13.

5Marjorie Smith Mueller, "Private Health Insurance in 1973: A
Review of Coverage, Enrollment, and Financial Experience," Social
Security Bulletin, XXXVIII (February, 1975), p. 27.

®1bid., p. 24.



Insurance companies are required, by Taw, . to.keep information
regarding benefit expenditures and premium income . for each type of
plan. The ratio of benefit expenditures. to premium income is referred
to by those in the insurance.industry as a "loss ratio," in that it
indicates the amount of each.dollar .received in the form of premiums
which is "lost" to the company as a benefit.paid out to poh'c_yho]ders.7
However, it would seem that a more appropriate term would be "payback

ratio," since, to that group of policyholders, it indicates how much
of a dollar in premiums is ."paid back" in.the .form of benefits. Hence,
the term "payback ratio" is used throughout this dissertation.

The variation in payback ratios by.type of plan is substantial.
Table I shows the payback ratios on various types of existing insurance
plans in 1971 for the United State; as a whole.

The decisfon to enter the hospital is not really different from
the decision to purchase any.other good or service. The individual
simply considers the effective cost (price) of entering the hospital
vis-a-vis the prices of .other goods and services and, given his utility
function at th%t point in time, arrives at a conclusion. If hospital
care were a "free good," an individual would consider solely his state
of health in his decﬁsion on whether or not to enter the hospital.
Economic factors would play no role at all; that is, the values of
these economic variabes would not be statistically different from zero

as determinants of thé demand for hospital services.8 In fact, several

7Mark R. Greene, Risk.and.Insurance (Cincinnati, .Ohio, 1968),
pp. 141-142. ‘ .

. 8Th1's, of course, assumes no multicollinearity between economic
variables and those affecting one's level of health, as well as a

correct specification of the model.



authorities have suggestedAthat.the,price,of.hospita1 services is
unimportant in this decision-making process.. Klarman interprets a
study by Paul J. Feldstein and . Ruth M. Severson.as demonstrating
perfect price inelasticity of.demandq9 Others suggest that price and

income do affect medical expend1'tur'es!.]O

TABLE I

PAYBACK RATIOS .ON VOLUNTARY HEALTH INSURANCE, 1971
(Dollar Amounts.in Millions)

. Benefits Premiums Payback
Type of Plan Received*. Paid* Ratio
Blue Cross - Blue Shield $8,178.7 $8,790.2 .9304
Private Insurance Companies
Group Policies 7,408.0 7,724.0 .9591
Individual Policies - 1,111.0 2,038.0 .545]
Independent Plans
Communi ty ’ + 508.0 536.6 .9467
Employer-Employee-Union - 611.0 638.5 .9569
Private Group Clinic o 14.4 17.8 .8090
0 .8000

Dental Society 60.0 . 75.

*Source: Marjorie Smith Mueller, "Private Health Insurance in 1971:
Services, Enrollment, and Finances," Social Security Bulletin,
XXXVI (February, 1973), p. 15.

9
p. 25.

Herbert E. Klarman, The Economics of Health (New York, 1965),

]OKenneth J. Arrow, "Uncertainty and the Welfare Economics of
Medical Care," American Economic Review, LIII .(December, 1963), p. 950.




Before any of the proposed.legislation is acted upon, it would be
beneficial to know to what extent economic factors affect the demand
for hospital seryices. Sevgral of the plans would involve compulsory
health insurance furnished either by the employer or the government.

It is plausible that in either situation the payback ratio would be
affected, as these plans effectively eliminate certain barriers (such
as cost or failure to belong to a group which has a group health
insurance policy) which currently deprive certain people from obtaining
health insurance policies with relatively high payback ratios

]]‘ Therefore, in order to estimate

(essentially group policies).
accurately the change in demand, one must know the effect the payback
ratio and other factors have on the demand for hospital services. It is
the purpose of this dissertation td ascertain the magnitudes of these
effects.

Chapter II reviews past attempts to analyze the demand for hospital
services. It j]]ustrates, both graphically and mathematically, how
differing payback ratios can be expected to lTead to differing quantities
demanded of hospital services.,

Chapter III presents the theoretical model used in the empirical
analysis. Justification of the included independent and dependent
variables is given.

Chapter IV discusses econometric problems encountered in the study.

The empirical results obtained through multiple regression analysis are

]]For example, Somers and Somers found that. the share of the
premium dollar retained by the insurance company within group policies
varied from 30.6¢ for groups of 100 people to 5.5¢ for groups of 10,000
people. See Herman Somers and Anne R. Somers, Doctors, Patients, and
Health Insurance (Washington, D.C., 1961), p. 270.




presented and ana]yzed‘for.bOth,inpatient and‘outpatient.démand. The
payback ratio is found to be statistically different from zero.
Chapter V summarizes the entire study.

The empirical findings of this study generally support the hypoth-
esis that higher payback ratios, working through both price and income
effects, are associated with higher levels of demand for hospital
services. It also concludes that outpatient demand reacts more signifi-

cantly with ecqnomic variables than does inpatient demand.



. .....CHAPTER II
THE THEORETICAL FRAMEWORK FOR.THE STUDY
Introduction

This.chapter deals with past attempts to measure the demand for
hospita]lservicesp Specific variables included in these earlier studies
are examined and shortcomings of these studies are discussed. Then a
theoretical justification for the inclusion of the payback ratio as an
“independent variable is developed graphically and mathematically.

The survey of the literature in this chapter is not intended to be
exhaustive. Instead, those étudies are presented which illustrate
techniques of measurement, dependent and independent variables, and
models relevant to this study. A more complete listing of past attempts

to measure the demand for hospital services is found in the bibliography.
Examination of the Literature

Numerous researchers.have attempted to specify and estimate models
of the demand for health services. This section considers a selected
few of these prior attempts.

Martin S. Feldstein in his doctoral dissertation at Oxford

University1 studied the British National Health Service. In his study,

]Martin S. Feldstein, .Economic..Analysis . for Health Service
Efficiency (Amsterdam, 1967).




using 1962 data from.hospita1s.in.the.areansurrounding Oxford, he
analyzed the determinants of hospital.admissions and length of stay.
The study was limjted.to.maternity‘cases.z He found that the decision
to enter the hospital was determined by age, number of previous
children, past obstetric.history, social class, availability of beds,
and marital status,3 Feldstein reported no regression cbefficients,
instead reporting only the percentage deviation in admission probabilty

4 As -the entire population of his study was

for each regression.
covered by the National Health Service, he did not include economic
variables (price? income) in.his analysis. Hence, the importance of
Feldstein's study is its use of admissions as a measure of quantity
demanded.

Paul J. Feldstein and W. John Carr examined the effect of income
on medical care spending by the private sector of the economy.5 Ten
sets of data .were used.in a cross-section.analysis ranging from 1917-
1919 to 1960-1961. They began by running simple regressions of medical
care expenditures on fahi]y 1n¢ome. However, they used only the means
of each of the ten data sets. Using double-logarithmic regressions,
the income elasticities ranged from 0.496 (1941) to 0.957 (1935-36).

The most recent data (1960) yielded an income elasticity of 0.683.6

2Ihid., p. 241.
3Ibid.
4, . o
Ibid., p. 244.
5Pau] J. Feldstein and W. John Carr, "The Effect of Income on

Medical Care Spending," American Statistical Association: Proceedings
of the Secial Science Section (196¢), pp. 93-105.

6Ibid., p. 95.



However; they.felt additional regressors. that.were.left out might have
biased upward the elasticity estimate. Therefore they next included
family size, age of head of family, education of head of family, number
of family members gainfully employed, insurance expenditures, and
percent of families insured.7 Further, in order to eliminate the
effects of transitory income and more c]@se]yAapproximate permanent
income, they grouped the data by city, believing that the transitory
components might average out to zero for each city. Income elasticity
estinates were 1.065 for 1950° and 0.433 for 1960.° No price elasti-
.cities were computed.

It is noteworthy that the Feldstein and Carr study included health
insurance expenditures in.the second series of regressions. They
apparently reasoned implicitly that.this would be . a suitable proxy for
coverage, which is in reality the desired variable. Yet, if significant
differences in payback ratios occur, this would be a false assumption.

In one of the most frequently cited studies, Paul J. Feldstein and
Ruth M. Sevelr**son]0 used cross-section analysis employing multiple
regression on data collected by the Health Information Foundation and
the National Opinion Research Center, University of Chicago. These

data were collected across the United States civilian non-institutional

"Ibid., pp. 99-100.
8Ibid., p. 99.
Ibid., p. 100.

10 '

Paul J.Feldstein and Ruth M. Severson, "The Demand for Medical
Care," Report of the Commission on the Cost of Medical Care, Vol. I
(Chicago: American Medical Association, 1964), pp. 57-76.
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population.in July,.1953 .and the summer, 1958. Information collected
included the amount spent on medical care, extent of insurance coverage,
age, urbanization, family .size and family.type, and income.

The study estimated the price elasticity of demand for physician
visits at -0.19; that for gross physician expenditures at 0.02; and

1 Toerber, however, reports that

that‘for hospital admissions at Q.11.
this is not consistent with experience under the Medicare program where
it has been found that hospital utilization by those eligible to
receive free hospitalization increased 23 percent.]2 Feldstein and
Severson later note that "... a 10 percent increase in the proportion
of the bill paid by insurance would lead to an increase of 4.8 percent
in hospital expenditures, 4.5 percent in hospital admissions, and 2.5

13 In addition, they noted that these results

14

percent in patient days."

are probably biased downwards.
In 1970 Hyman Joseph utilized cross-section data to determine the

effects of third-party payment on length of stay in hospitals for 22

separate illnesses or conditions.]5 The study was conducted to test a

" bid., pp. 66-67.

]ZGarry A. Toerber, An Evaluative Analysis of Medical Care
Financing Systems with Particular Emphasis on a National Health
Insurance, Graduate Program in Hospital and Health Administration,
Health Care Research Series No. 20 (Iowa City, Iowa: University of
Iowa, 1972), p. 63.

13paul J. Feldsteinand Ruth M. Severson, p. 67.

]4In estimating the price variable, Feldstein and Severson used
an average unit price for all families when no other price variable
could be found.

15Hyma.nyJoseph, "Hospital Insurance and Moral Hazard," Journal of
Human Resources, VII (Spring, 1972), pp. 152-161.
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phenomenon called "moral hazard." .In insurance literature, moral
hazard is an increase.in usage.of hospital services as.a result of the
lTowering of hospital costs to.the user through insurance. Mark V.
Pau1y]6 has argued that- this phenomenon depends upon.rational economic
behavior and the presence of a nonzero price elasticity of demand.]7
In the study Joseph found the price elasticities of demand to be
"generally Tow," with estimates of more than one (i.e., elastic demand)
in only two of the 22 categories. Joseph felt, however, that the price
elasticity estimates were biased downwards due to the method of
recording the data used in the study.]8
Karen Davis and Louise Russell studied the demand for outpatient
care and the substitutability of outpatient care for inpatient car‘e.]9
They used a multiplicative model with statewide data for their
regressions. The data on visits was.taken from the 1970 Guide Issue
of Hospitals. Inpatient price was measured by (1) inpatient revenue

. per patient day, (2) inpatient revenue per admission, and (3) the basic

charge for a two-bed r“oomd20 In addition, they measured the effect

]6Mark V. Pauly, "The Economics of Moral Hazard: Comment,"
American Economic Review, LVIII (June, 1968), pp. 531-537.

]7It should be obvious that if hospital usage were determined
solely by medical factors, then the price elasticity of demand for
hospital services would be zero.

]8Hyman Joseph, p. 160.

. : )
]9Karen Davis and Louise B. Russell, "The Substitution of Hospital

Outpatient Care for Inpatient Care," Review of Economics and Statistics,
LIV (May, 1972), pp. 109-120. '

201pi4., p. 112.
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of the .price of hospital.outpatient care on.inpatient demand.. Inpatient
demand was measured.by admissions and Tength of stay.. In.this study
they found that the outpatient.price variable .was.significant at the
0.01 Tevel with.an elasticity of .0.25.. They.further found that the
Cross e]astiéity of inpatient.price with respect to outpatient care is
‘four times as high as that for outpatient price with respect to
inpatient care. This simply means that a percentage change in the
price of inpatient care has a greater effect on outpatient visits than
the same percentage change in the cost of outpatient care has on
inpatient admissions.zl

of furtheﬁ note is the effect of inpatient price and income on
inpatient demand. When inpatient price is measured by inpatient
revenue per patient day, the resg]ts are not statistically significant.
However, when inpatient price is measured by inpatient revenue per
admission, the variable is significant at the 0401 level and has an
elasticity of -0.32. They also found that the signs associated with
the insurance variable were positive, indicating an increase in
insurance coverage leads.to.an.increase.in.hospital admissions. The
reported R2's ranged from .72 to .80.22

The final studies to be considered are those conducted by Gerald
D. Rosenthal. In the first of these Rosenthal hypothesized that the

demand for hospital services (measured by patient days per 1000

population, admissions per 1000 population, and average length of stayf3

211pid., p. 115.

221p4d.

23Gera]d'D° Rosenthal, The Demand for General Hospital Faci]ities
(Chicago, 1964), p. 34.
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was a funetion of price, income, insurance coverage, age, marital
status, sex, urbanization, education, .race,.and family size. Price
was measured by the mean charge for a two-bed .room. Units of observa-
tion were the individual states. Rosenthal tested both an additive
model and a multiplicative model in his analysis using least-squares
multiple regression. Rz's of from 0.5473 to 0.7971.(corrected R2's

of from 0.3742 to 0.7195) were obtained from the additive mode].24

The multiplicative model yielded Rz's of from 0.4826 to 0.7643 e
(correctad Rz's of from 0.2847 to 0.6742).25 Rosenthal found the price
variable to be significant at the 0.1 level for the 1950 data and

26 A1l tests were made

significant at the 0.05 Tevel for the 1960 data.
using a one-tailed t-test. Negative signs were associated with the
price regression coefficient. .With respect to the two income variables,
although a positive sign was obtained in eleven of the twelve
opportunities, only three of the eleven were statistically significant

at the 0.05 ]eve1027

The insurance coverage variable showed the

correct sign and was statistically significant at the 0.05 level for

the 1960 data. However, for 1950 the coefficients had the proper sign
in only two of the three runs, and neither was statistically significant

at the 0.05 Tevel. Rosenthal attributed this to a broadening of

41bid., p. 35.

251hid., p. 95.

261h4d., p. 40.

271pid., p. 35.
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insurance scope.and coverage in. the.intervening decade.z8 When
comparing the ]950’4ata,toAthat of 1960, Rosenthal concluded that "the
impact of economic variables .on utilization of hospital services was
such that the role of consumer choice was significantly greater in
1960 than it had been in 1950."2

The other Rosenthal study was conducted with data gathered in the

30 By taking data on 1,112,058 admissions in 68

New England drean
hospitals for 1962, he was able to subdivide the individual observa-
tions into 28 groups, each homogeneous with respect to age, sex, and

31 The hypothesis tested within each group was that demand

diagnosis.
was a function.of price. Demand was measured by length of stay. Price
was measured by (1) cash payments as a percentage of the patient's
total bill, ang (2) the average room charge. R2's ranged from 0.0119
to 0.5590. Rosenthal found that average room charge fared better than
did cash/total bill, being statistically significant at the 0.05 level
in eleven of the 28 groups.,32 Having used a multiplicative model

(i.e., double-Togarithmic), the coefficients were also elasticity

estimates. Using daily room charge as price, elasticity estimates for

281144, , p. 41.

291hid., p. 43.

3OGera1d Rosenthal, "Price Elasticity of Demand for Short-Term
General Hospital Services," in Herbert E. Klarman (ed.), Empirical
Studies in Health Economics (Baltimore, 1970), .pp..101-117.

3bid., p. 105.

321pid., pp. 110-111.
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over half of the categories were over 0.2 and significant at the 0.05
3

]eveL3
Fuchs criticiied,this‘study.on,several COUnts..34 Specifically,

" %.Fuchs felt that length .of stay was not a sufficient estimate of demand

but only one dimensign .of.it.. Secondly,.Fuchs argued that the two

price variables "do not measure price or anything even . resembling

0"35 Fuchs concluded by arguing for the inclusion of such

36

.price ..

traditional variables as income, education, etc. in the model.
In summary, admissions was used as a measure of quantity demanded

in the M. S. Feldstein, the Davis and Russell, and the first Rosenthal
study. Cross-§ectibn analysis was frequently used. A1l of the studies
except the one?by Martin Feldstein used double-Togarithmic models to
estimate the dgmand for hospital services. Furfher, independent
variables such as age, race, sex, income, urbanization, and insurance

coverage were generally included in these studies.

A Theoretical IT1lustration of the Economic

Effects .of .the Payback Ratio

While some research . has included insurance coverage as an independ-
ent variable in the demand for hospital services, any concept analogous

to the payback ratio is absent. This section considers some possible

331pid.

34Victor R. Fuchs, "Comment," in Herbert E. Klarman (ed.),
Empirical Studies in Health Economics, pp. 118-120.

B1pid., p. 119.

36

Ibid., p. 120.
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causes of .differences in payback ratios.and.the effects these
differing payb§ck ratios.can.have.on the.quantity of hospital services
demanded. Four basic situations.are analyzed:..(1).policies of
identical coverages.butldifferent costs; . (2).policies.of .identical
cost but different coverages; (3) policies.of identical cost but
different deductible amounts;.and.(4) policies which pay different
percentages .of the expensesw..Each,bf.these situations is then con-
sidered with_ihdifference curves .to.illustrate how different payback
ratios would be expected to be associated with different quantities

of hospital services demanded.

The effect of health insurance on the demand for .hospital services
must be considered, for the ownership of insurance will change the
individual's perception of the price of hospital .services. The
economic effect of hospital insurance is to alter the shape of the line
of attainable combinations. Consider Figure 1. .Line segment AB
represents the Tine of attainable combinations before any hospital
insurance is optained. The purchase of hospital insurance will have
the effect of shifting the 1ine of attainable combinations to a new
‘position, such as EKLM.. .This assumes: (1) the policy cost the
individual amount AE; . (2).the first 0J dollars of medical care must be
paid for by the patient (i.e., as a deductible); (3) KL (=JV) hospital
services are entirely paid by the policy; and.(4) beyond point L (or V)
all additional hospital care must be paid entirely by the patient;
there is no additiomal reimbursement.

Consider a second policy. It is assumed that the deductibles,
coverage, etc. are identical to the first policy. The only difference

between the two policies is premium cost, with the second policy having



Units of A11 Other Goods
and Services (in Dollars)

b

71

T

Units of Hospital
Services (in Dollars)

Figure 1. The Effects of Differing Prices on the Line of
Attainable Combinations

17
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a cost of AF. Since.coverages . and deductibles . are identical, and for
the individual probability of disease does not change with respect to
which policy is purchased, it must be concluded that the second policy
will have a Tower expected .payback ratio than.did.the first policy for
that individual, assuming. that hospital services are not an inferior
good. |

Assume a.third policy. .This policy is furnished:at no cost to
the individual -- it .is.a "free good." Assuming the same deductibles
and coverages, the 1ine of attainable combinations for this policy will
be AGHD.

Now consider the individual as having purchased hospital care so
‘as to exhaust the benefits under any of the three policies (i.e., to
have purchased more than OV hospitaT care). It is now possiblie to
arrive at some éonc1usions.régard1ng the respective payback ratios.
Since”the third policy cost the individual nothing, but could pay
benefits of JV? the payback.ratio for the policy is undefined (but its
1imit approaches infinity). ‘For policies one and two, it is obvious
that they differ only.in.premium qoétf Since expected benefits
received are the same, it.can therefore be concluded that.the first
policy had a higher payback.ratio than did the second policy inasmuch
as the premium§ paid were different, but the expected benefits received
are identical.

The difference is premium cost is one obvious source of differences
in payback ratjos. It is not the only source; numerous others exist.
Some of the more obvious ones will be illustrated.

Consider two po]iéies that have the same premium %ost, same

deductibles, same diseases covered, but one policy gives higher dollar
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benefit 1imits for each disease.or treatment category.. This is shown
in Figure 2. Line AB is the line of attainable.combinations with no
insurance purchase. Assume. the cost.of either policy is AE. The
deductible of either policy is 0J. The line.of attainable combinations
for the policy with the lower benefit Timits is EKLM and for the policy
with the higher dollar benefit limits is EKST. If any individual were
confronted with the purchase of QV hospital services, it is obvious
that the payback ratio.associated with that policy having line of
attainable combinations EKST would be higher than the payback ratio for
the other policy (KN/AE versus KL/AE).

Another obvious source of differences in payback ratios is that
of differing deductibles. If these policies were identical in cost and
coverages (for both dollars and condition or treatment) but one had no
deductible while the other required‘the patient to pay the first X
dollars before the insurance company began its benefits, it would be
expected that a lower payback ratio would be associated with the latter
of these two policies. Consider Figure 3. AB is the original line of
attainable combinations; AE is the cost of either policy. Either
policy pays a total of ED (= JV = KL) benefits. Note, however, that if
only ON hospit§1 services.are required to complete a given treatment,

then the payback ratio.associated with.the policy with no deductible

1]

would be ED/AE = ON/AE, while that for the policy with 0J deductible

would be KM/AE = JN/AE, a lower payback ratio.
In a1l of the above cases (with the possible exception of Figure 3),

;the differences in payback ratios are illustrated by parallel shifts of

- the line of attainable combinations. This is analogous to a change in

income; the higher the'payback ratio, the larger the change in real
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income vis—aevis.a.1qwer,payback,ratio,(and.the,greater the differences
in payback ratios between two policies,.the greater.the differences in
~real income, ceteris paribus).. Hence,.if.hospital.services are a
normal good ithhe,traditiona1,economic;sense of .the term, it would be
expected that larger quantities of hospital services would be purchased
. given higher pqyback ratios.vis—a—vis.1owerlpayback ratios.

But these§are not the only sources of variation.in payback ratios.
Consider two policies of identical costs. Neither policy is assumed to
have any deductible associated with it. The first policy yields line of
attainable combinations EDM in Figure 4, signifying maximum benefits
of ED = OV. The second policy requires the purchaser to pay some
portion of the costs of treatment (e.g., 20 percent) but will pay up to
a larger dollar amount of hospifa] services OW, yielding a Tine of
attainable combinations ECM. It is obvious that for any individual
purchasing at ]east.Ow.hospita] services the payback ratios of these
two policies are Fhe same, since the premium costs of the policies are
the same and,.beyéndmcgytheu]ines“of_attainab]e combinations are
identical. Thgt is, since incomes .are.the same,.the amounts paid for
the policies are the same, the\quanﬁities of hospital services consumed
are the same, and the amount left over for the consumption of all
other goods and services (CW) is the same, it must be that the insurance
companies paid the same amounts for the hospital services.

Cdnsider 3 third policy of cost AE, but one which requires the
patient to pay a sti1l Jarger portion of his hospital costs (e.g., 25
percent). The ‘slope of the line of attainable combinations will be
steeper (i.e., have a greater negative value) than E€, such as EF.

These are non-parallel shifts of the line of attainable combinations.
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This is a price effect. The.steeper slope indicates a higher perceived
price for hospital services for.the insured. Whether or not the pay-
back ratio is;hjgher, lower, .or.the same depends -on.the quantity of
hospital sérvices cohsumed,by,the,pétient...For.the payback ratio of
the third policy to have the potential of being the same or greater,
the 1ine of attainable combinations for this.third policy would have
-to extend to or past DM.. If the.line of attainable.combinations is
EFG, it can be concluded that the expected payback ratio will neces-
sarily be lower than that of either of the fifst two policies. If the
line of attainable combinations is .ELM, and at least OP hospital
: services are consumed, the expected payback ratios of all these policies
are identical; if Tess than OP hospital services are consumed, the
expected payback ratios of the other two policies will exceed the pay-
vback ratio of this policy. If m0re than.0P,hospita1 services are
consumed, and the Tine of attainable combinations for this policy is
EJK, then this policy will have the highest payback ratio of the three.

In any of these examples, the actual quantity of hospital services
consumed by the indiVidualrdépends ﬁpon the tangency of the appropriate
indifference curve with. the respective line of attainable combinations.
The various possibilities will now be considered.

The indifference ‘curves 'in the following diagrams are based on the
assumption that the individual receives no satisfaction from hospital

care beyond ‘that which.is.required for his treatment.37 It is further

37However, the individual is still willing to trade off some
hospital care for other goods and services -- perhaps forgoing the
last day in the hospital should it not be covered in the policy (with
the consent of his physician), or stay in a semi-private instead of a
private room. C



25

assumed that this required level of treatment.is finite and known to
the physician, given.the state of health.of the patient. Thus the
indifference curves for a given patient.with a.given condition will all
attain a zero slope at the same.level.of hospital services. However,
the indifference curves are.not.necessarily vertically.parallel at
quantities less than this amount. Were.the indifference curves
vertically parallel -throughout, this would imply that additional income
resulted in no increase in hospital services demanded. Past research
shows that this.clearly is not the case.

Consider Figure 5. (This is simply Figure 1 with the inclusion
of indifferent curves.) Two basic possibilities exist. Should less
than 0V (say, OW) be the maximum hospita]vservices required for his
treatment, the individual will consume exactly the same quantity of
services under either policy (shown by the tangencies of indifference
curves I and II with the appropriate lines of attainable cambinations).
In this case, the differing payback ratios cause no change in the
quantities of hospital services demanded.38

Consider a second (different) situation in which the patient
requires more services . than.the policy provides -- i.e., more than OV
services. Again, using normally-shaped (i.e., characterized by a
declining marginal rate of substitution) indifference curves (I' and
II'), note that now a larger quantity.of .hospital services is demanded

under the policy with a higher payback ratio (0Y versus 0X), due to

3Bshould the individual in fact receive positive utility simply
from remaining in the hospital past the time required for treatment of
his il1ness or condition, he can consume 0OV hospital services under
either policy and still experience no loss of other goods and services.
However, this would require the consent of the admitting physician.
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the greater real income associated with,the.firstﬂpo1icy.39

Figure 6 is Figure 2 with the addition.of indifference curves.
The analysis is the same as.in Figure 5. Curve I shows that, when
less than OV hqspitaT.services are consumed, the policies are virtually
identical and hence the same quantity of hospital services (0Q) is
consumed. - However, if more.than OV services are required, the policy
~ with the higher payback ratio (EKST) leads to a Targer quantity (OU)
| of hospital services,being‘consumed‘than,with the other policy (OR).

Figure 7 shows the effects.of differing deductibles. The poticy
with no deductibles (and.a highek,expected payback ratio), EDM, leads
to the consumption of 0Y hospital.services, while the holder of the
other policy demands only OX hospital services. Beyond quantity OV,
the two policies would yield identical solutions.

The indifference curve.analysis for Figure 8, which shows the
possibility of price effects, is simplified over the possibilities
included in Figure 4. Assume a policy which pays all costs up to OV
hospital care, and a second policy which pays only a percentage of
those costs but up to a 1a&?er amount (OW). If less than OV services
are required, it is.probablz that.a larger quantity of hospital
services wou]dlbe chosen under the first policy (0Q versus ON), which
would have a higher expected payback ratio at that quantity of hospital
services. This is Togical. Under . the first policy, inasmuch as each
additional unit.of hospital services is free (out to OV units), it

would be expected that a larger quantity of hospital services would be

39A]though 0C would be consumed were hospital services provided
at no charge, the aforementioned trade off between hospital services
and all other goods and services now occurs. .
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demanded than:when,thenpatient.is.required‘to.pay,a,portion of each
dollar of hospital services.. However, at.quantities beyond OV but
Tess than OW the situyation changes. Now, the holder of the first
policy must pay in toto for each additional .dollar of services beyond
0V, whereas the second policy.continues to pay.a majority of the
additional cost. Hence, under.the first policy OV is demanded, while
under the second policy.OP is demanded. In both of .these cases price
effects are evident.

One important source of variation in payback ratios must still be
considered. It cannot be neatly.portrayed as can those above in
graphical,form? yet it .cannot.be over]oledo .This 1is the possibility
that benefits may be more difficult to collect from certain insurance
companies,ior pgrhaps from.certain. types of policies written by these
‘companies. Even though price, coverage, deductibles, .etc. are all the -
same for simi]ér policies of two separate companies.(assuming identical
claims), one company may‘have a . lower payback ratio simply because of
 refusal to pay claims via some pretext {un]ess pushed), slower handling
of claims (theweby allowing the,combany more time to hold the premium
before paying it out), or a refusal to pay items.of a questionable
i nature whereas other companies<pay theh%as.a matter of policy. Many
more of these non-quantifjgb]e types exist; their importance is an
empirical question. |

An alternative means.of showing that differing payback ratios can
alter the.price.df hospital.services as perceived by the individual can
be shown mathematica]1y. Consider the utility function

U= u(Y, H) (1)

where U is utility, Y is income, and H is hospital services consumed.
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The consumer has total income Yt' A portion of that is used to
purchase hospital insurance, leaving the consumer with income Yna This
insurance in turn pays a portion of his hospital costs so that

k = Pc/Pm (2)
where k is the portion of price (per unit) which the consumer must
pay, Pm is the per unit price of the hospital service, and PC is the
price to the consumer (out-of-pocket price). The out-of-pocket
expenditures (Ep) for the group covered by the policy are then

Ep = k(Pm * M) = P_(M) = kE (3)

where M is the quantity of hospital services consumed and Et is total
expenditures on hospital services for the group. Then

Et = Ep + B (4)
where B is the total benefits paid by the insurance company. Dividing

through by Et gives
E E
B
£ tE o (5)
t t t
] = kEt + Et - Ep (6)
E E
t t
Et - E
]—k=—°E———-p— (7)
t

E, _E

= +
'I\Tt— NR %, or (8)
E—t ;p R, (9)

where R is the payback ratio. By linking (4) and (7) one obtains

B N
2. X, or (10)
g N TR
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N
1-k=R L | (11)
Ey
Therefore k=1 - R(%—-) (12)
£
kb =P (1-R.-Ny (13)
m m E, 7
t
P =P (1-R-Ny (14)
c m : Et ¢

It can now be easily seen that the greater the value of R (the
payback ratio), the lower.the net price of hospital services to the
consumer, ceteris paribus. . Assume.N/Et equals one.. If R = .5, the net
price to the consumer is .5va. If R = .9.(a higher payback ratio),

the net price falls to .1 Pm.40

.If hospital services are characterized
by a negatively sloped demand curve, then a decrease in the price
perceived by the conéumer should Tead to an inérease in the quantity of
hospital services demanded,

The effect of differences in the payback ratio on quantity demanded
J”Eis then an empjrica] question. The model to be tested is given in

Chapter III. The empirical findings are presented and discussed in

Chapter IV.
Summary

This chapter has .reviewed prior attempts to estimate the demand

for hospital services.as well as other writings that pertain to the

40Shou]d N/E, be less than one, it merely reduces the decrease in
the net price givén an increase in_the Rayback ratio. For example, had
N/Et equaled only 0.5 in the example, the out-of-pocket price to the
consumer would have been .75 P, with a payback ratio of 0.5 and .55 Py
with a payback ratio.of 0.9. Tn;other words, -the_smaller . the ﬁercentage
of premiums paid to total expenditures on hospital services, the smaller

the effect of changes in the payback.ratio on the price of hospital
services to the policyholder. The direction of the change in price,
however, does not change.
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hypothesis of this study.. Although some .past efforts have included
insurance coverage as a.variable, most.treat.it as a- homogeneous good
- when in fact significant.differences exi§§¢ Theoretical .arguments

for the inc]usion of the payback ratio as‘an independent .variable have
been given, bofh graphically .and mathematically, to.illustrate the
possible types of effects differing.payback ratios would be expected

to have on the demand for hospital services.



. .......CHAPTER III
.THE .METHODOLOGY QF.THE STUDY
.. .Introduction

The indifference curve analysis.and mathematical.demonstration
given in Chapter II suggest that various factors can.cause differences
in payback ratios, and that these differences may result in differing
quantities of hospital services being demanded, ceteris paribus. In
this chapter the basjc methodology to be used in the statistical
analysis of the effects of various factors, including the payback ratio,
on the demand for hospital services is developed. The specific analyti-
cal models to be used are developed with consideration given to
individual variables. The statistical .techniques for analysis of the
data are considered. . Finally, the sources of data for.the study are ..

given.
The .Theoretical Model

In determining .a . theoretical model of the demand for hospital
services, one qQverwhelming.variable immediately becomes evident --
illness or accident, thereby causing an immediate need for hospital
services. In any given year, a majority of .the people demand no
_hospital services because they remain healthy and, as a gene%?1 rule,
healthy people do not demand.hospital services (with the majof exception

of pregnant women).. A1l other variables would seem to be secondary to

35
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that of iliness or accident.. In.any theoretical model, certainly a
variable showing an immediate need for.hospital .services on the part
of the individual would be included.  However,.it.is obvious that in
any empirical undertaking.this.variable must.be omitted. It is
possible that.certain demographic.variables (e.g., age,.race) may well
approximate .some of this...For example, inasmuch.as .blacks are suscept-
ible to sickle-cell anemia whereas whites are not, blacks .may have a
greater demand for hospital .services, ceteris paribus. Urbanization
might be a factor in demand.if, due to air of a poorer . quality and less
exercise the urban.dwe]lér finds himself more susceptible to certain
diseases (e.g., lung cancer) than his rural.counterpart. If heart
disease is positively correlated with age, then those areas with a
concentration of elderly people might experience greater demand for
hospital services than would otherwise be expected. "But at best all of
these are simply poor proxies for ascertaining the most important
single variable, immediate need. |

’The general form of the .theoretical model is:

Dpi =4 (Pgs Pogs ¥is Sys Ppy)

where
Dni is the quéntity.ofvinpatientvhospita1,services demanded per

unit of time.for individual 17,
dis a.functfona].re]ationship to-be specified,
Pni is the price of inpatient hospital services for individual i,
Poi is the prite of outpatient hospital services for individual i,
.Yi is the income per unit of time for individual i,

Si is a vector of demographic and social characteristics of

indivjdda] i, and
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individual i.
Also considered.is.a.model.of .outpatient care

VD.. ;.f:(P

o1 .. ‘A:oi’:Pni?”Y' S P )

i?.7i° " bi
where
Doi is -the quantity.of .outpatient . hospital services demanded per
unit of time.by.individual 1,
f is a specified functional relationship, and
Poi’ Pni’ Yi’ Si’ and,Pbi are as.defined above.
Each of these variables .is considered in more detail in the

following section.
- The Structure of the Empirical Model

The basic data.are for the years 1970-1971, and are given by
states. Each specific variable is examined below and.the expected
signs;of the independent variables.are.discussed. An empirical evalua-
tion of the appropriateness of each variable.is considered.in Chapter
IV,

The quantity of hospital.services demanded can be defined by several
alternative measures. .These are:..(1) admissions per.thousand popula-
tion; (2) total hospital inpatient days per.thousand population; or
(3) average length.of stay,l In addition, total outpatient visits per
thousand population are used as a dependent variable to gain some

measure of the substitutability of outpatient care for inpatient care

]These are all commonly accepted measures of the quantity of
hospital services demanded. Refer to the literature discussed in
Chapter II in the section Examination of the Literature.
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through . the use.of .price . cross-elasticities .of .demand.

Price can be.defined.in.several .different ways...Inpatient
revenue per patient.day,.inpatient.revenue per.admission, .and average
room charge’ar§,a]]HPOSSible.measures.of,the,price.ofﬂinpatient
hospital servi¢es. It.is hypothesized that.the sign.of the regression
coefficient will be negative with respect to inpatient demand for any
of these price measures.. .With respect.to outpatient demand, it is
hypothesized that.the sign of -.the coefficient will be positive.2 In
addition, outp?tient revenue per visit is used as the price variable i
for outpatientivisits. It is hypothesized that its.sign will be ”
positive with respect . to demand .for inpatient services and negative for
the demand for outpatient services.

The price‘variab]e used in this model is an average price. It is
calculated ex post, as have.been the.price variables in the previously
cited studies. L. D. Taylor has pointed out.that such a demand calcula-
tion should use both average and marginal prices, and that these |
prices should.be.taken. from.a.price schedu1e°3.rHowever, as this
study uses statewide aggregated.data, Taylor's suggestion c%nnot be
followed. It is noted that the marginal.price to the patient is
probably less thah the -average .price.in that the majority of patients
do not use up q]]gtheir,benefits. Thus the insurance company is still
bearing a share of the cost. The omission of a marginal price variable

may then result in a bias in the price variable.

21f so, this would indicate that the two goods are substitutes as
opposed - to complements.

3Lester D. Taylor, "The Demand for Electricity:- A Survey,"
The Bell Journal gf;Economics,,VI,(Spring,.]975), pp. .78-79.
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The income variable, because the data are statewide, is simply
the median income of all families in the state. It is hypothesized
that its sign will be positive with respect to inpatient demand,
indicating positive income elasticity of demand. With respect to
outpatient demand, the expected sign is more difficult to determine.

At first glance one would expect a positive sign; however, it is
possible that outpatient visits are an inferior good, which would
indicate a negative relationship between demand for outpatient services
and income.

The variable dealing with age is spepifica]]y that percentage of
a state's popu]étibn over 65. It is hypothesized that its coefficient
will have a positive sign for both inpatient and outpatient demand, in
that the older the population the greater the probability of conditions
requiring hospita]ization; such as heart disease and cancer.

It is theoretically possib]e‘that those of a very young age might
require more hospital services than "normal," thereby explaining some
of the variation in quantities of hospital services demanded. Therefore
the percentage of the state's population under five is also considered
as an independent variable. The expected sign of the coefficient
would be positive.

Race is expressed as that percentage of the’state's population
which is Caucasian. Inasmuch as the Negro, American Indian, Mexican
American, and other minority groups traditionally receive poorer
prenatal care than do Caucasians and may even be subject to diseases
that do not affect the white element of the population (e.g., sickle-
cell anemia), it is expected that there would be a negative relationship

between the variable and the quantity of hospital services demanded,
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’both.inpatient.and.outpatiean'

SeX»is.inc]uded.for.one.specific.reason. Women.have .babies, which
in this culture frequent]y entails hospitalization.. .The.variable is
expressed as mq]es<per,hundred:fema1es by .state.. It.is.hypothesized
that the sign éf the coefficient will be .negative.for inpatient demand.
No specific hypothesis is made regarding outpatient demand.

Urbanization is defined as that percentage of the state's popula- -
‘tion living within the confines of a standard metropolitan statistical
area (SMSA) as defined by.the Department of Commerce. Some authorities
argue that people who live near hospitals are more likely to use those
facitities than those who live in areas where.there are.no,hosbita1s;
If this hypothesis is correct, . the sign of.the.variable should be
positive for bqth inpatient and outpétient demand. In addition, it is
possible that the environment.in SMSA's.is of .a poorer quality thereby
leading to more disease and a .greater demand.for hospital services.
This would.reinforce the positive sign.of the.coefficient.

It might be argued that the SMSA designation is too narrow; that
in fact hospitals can be found.in many smaller towns. Therefore, a
second definitipn of urbanization (that percentage of .the state's
population Tiving in places with populations greater than 2,500) is
considered to preclude this possibility. The hypotheses with respect
to the signs of the .coefficients would remain the same.

Therefore, the models to be tested empirically are

D =g Py Pos Yy Ay Ry X, Uy Cy Pp)

“and o

D .:.h.(Po, Ph,.Y,.A, R, X, U, C, Pb)

“where



41

D 1is the demand,for.inpatiént,hospital.services,
D_is the demand for outpatient hospital services,
P_1is the price of inpatient.hospital.services,

P0 is the price of outpatient hospital services,

Y is income,

A is age,

R is race,

X is sex,

U is urbanization,

C is the percentage of the population covered by hospital
insurance,

P, is the payback ratio, and

b

g and h are functional relationships to be specified.

Use of the least-squares regression model for analysis of demand
had been justified by Wold and Juréen.4 Indeed, all of the studies
citied in Chapter II use multiple regression analysis for obtaining
their estimates?

The form of the regression model may be either additive (Tinear)

or multiplicative (log-linear). .An.additive model is of the type

Dn =a + an +,cPo,+,dY +.. .. "+'nPb + e,

where a, b, . . ., n are the coefficients of the respective independent

variables. A multiplicative model would be of the type

- B pY yO n
ln = Pn P0 Yo ... Pb e,

where 8, vy, o, . . .,n are all powers.to which the respective variables

*Herman Wold and Lars Juréen, Demand Analysis: A Study in
Econometrics.(New York, 1953), pp. 28-59.
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are raised. .This could be rewritten

Tog Dn = 1og‘a:+,§,1og,Ph,+ Y ]og.Po.+ o log Y+ ..... +n.log P+e,

b
In other words,; all that must be done is.to enter the dependent and
" independent variables as logarithms and the multiple regression model
will compute the coefficients for the logged data. Hence it is also
referred to as a log-linear model, since it is linear in the logarithms.
Certain advantages accrue to the use of the log-linear model. One.
of these concerns the computation o% elasticities of demand. It can be
easily shown that the elasticities of the variables of an equation
which 1is ]og—]jnear‘are simply.the coefficients of that log-linear
equation.5 However, when using the additive model the elasticity
coef?féient holds only .for a . small.segment about.the means of the
respective variables. Hence.the use of the .log-Tinear model avoids
that criticism with respect to elasticities. Therefore, both models

are tested.6
Statistical .Techniques Employed

As stated above, the basic statistical tool used in this study is
that of multiple.linear regression.. Specifically, the stepwise regres-
sion procedure is used. The characteristics of this procedure are

worthy of mention.

5
p. 79.

Carl F. Christ, Econometric Models and Methods -(New York, 1966),

6The studies examined.in Chapter II employed both 1inear and log-
linear models. -Davis and Russell and both articles by Rosenthal used
log-Tinear models. In addition, Rosenthal .also tried an additive model
in The Demand for General Hospital Facilities...The remaining authors
gave no clues as to whether the model they tested was l1inear or log-
linear,
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Regression.analysis .attempts to.explain.the extent to which

certain independent variables.react.with.the dependent variable. In

its simplest form, that of.1inear regression with.a single independent
variable, the §na1ysis,attempts.to.fit,a straight line so that the sum
of the squared deviations of.the actual observations from that fitted
line are a min@ﬁum. The R-square (RZ) statistic is defined as the
variation exp]qined by the regression equation divided by the total
variation of tée dependent vakiab]eoz The remaining variation is
‘called "residual." The.residual occurs because of (1) lack of fit of
the tested model (as opposed to what the true model would have achieved)
and (2)jpuﬁé‘error (also ca]]ed."noise").8

Just as important as,Rz,‘however, is the sign and value of the
coefficieﬁ%‘of the independent,variéble. Statistical techniques
ascertain the probability that the coefficient is.statistically differ-
ent than zero. (A zero coefficient would indicate that there is no
statistical relationship between the two variables.) Which of these
properties is more important -- R2 or value and sign of the coefficient
-- is indeterminate; it depends upon the problem at hand.

In actual practice it is probable that several independent vari-
ables interact with the dependent variable. This implies that for n
independent_variqgles,.in actuality an n-dimensional figure is being
“used from which the squared deviations of the observations from that

figure are being measured.

7Pot]uri,Raokand Roger LeRoy Miller, Applied Econometrics
(Belmont, California, 1971), p. 14.

8ND R. Draper and H..Smith, Applied Regression Analysis (New York,
1966), pp. 26-32.
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Given a good theoretical model,.it.is.not always clear exactly
which variables should be included and.which.omitted.. .This leads to
the problem of selecting the "best" regression equation. Unfortunately,
there exists no single "best" method for doing this; several choices
exist. These include (1) all possible regressions, (2) backward
elimination, (3) forward selection, (4) stepwise regression, and (5)
stagewise regressionu9 Draper and Smith believe stepwise regression
to be the best of these techniques and recommend its use.]0 As it is
the statistical technique used in.this study,.a brief discussion of its
nature and properties is in order.

Stepwise regression involves a process in which the computer
Ytries each regressor individually to ascertain which one is the "best"
single regressor -- that is, causes.the greatest reduction in residual
sum of -the squares (or .yields the,greatest,RZ). Having selected this
regressor, it then tries all others in combination with it, selecting
that one which brings about the greatest total reduction in residual
“sum of the squares in concert with it (or the greatest improvement in

2), It continues this,pattern until.(1) all regressors are included

R
‘or (é) it reaches some predetermined minimum increase in Rz, at which
point it terminates the search.

A major advantage of the stepwise regression technique is that
"the researcher can look for interaction between variables as they are

introduced in the regression analysis.. For example, this may allow

him to detect an indication of multicollinearity between certain

i

Ibid., pp. 163-164.

101hid., p. 172.
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variables. By watching.the.individual.coefficients and the R2
statistic, the researcher may.also.be.able.to identify more readily

superfluous variables as well.
Sources of Data

The data for the dependent and independent variables in this
study come from numerous sources. The primary.source.of data regarding
admissions, length of stay, . inpatient days, and outpatient visits by

state is the Guide Issue,of\H@sgitals.]]

Specifically, statewide data
was obtained for non-federal, .short-term general and other special
hospitals. These include.(1) non-governmental not for profit, (2) for
profit, and (3) state and local governmental hospitals. Table 3
provide& information on admissions, average stay, and total outpatient
visits. Table 8 gave data on.gross inpatient revenue, gross inpatient
revenue per patient day, gross outpatient revenue, and gross outpatient
revenue per patient visit.

Data for the sociological and demographic variables were obtained

from the 1970 U. S. Census of the Population.]2

The following
variables for each state are found in various tables and charts within

each state's volume(s):

]]Unti] the 1971 data.appeared, the Guide Issue was traditionally
the second part.of the August 1 edition.of the magazine. However,
beginning with the 1971 data, a separate volume was issued. Therefore
the 1970 data were received from the August.l, 1971 Guide Issue of
Hospitals. The 1971 data are from Hospital Statistics 1972 (Chicago,
1973).

]ZUG S. Bureau.of the Census, Census of the Population: 1970
(Washington, D. C., 1972).
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1. population;
2. urbanization.(places.of 2,500 or more);
3. urbanization. (SMSA's);
4. race, percentage white;
5. sex, males per 100 females;
6. age, percent under five;
/. age, percent over 65;
8. education, median school.years.completed, those age 25
and over; and
9. 1income, median, .all families in.the previous year.
Data on numbers of persons covered.by hospital insurance by type
of plan'by state were obtained from the Health Insurance Institute.]3
The information Was.convewted to percentage coverage by dividing the
number of persons covered by hospital insurance in a.given state by
that state's population.

The data on premiums paid.and benefits were furnished by the
Health Insurance Association.of America. It is statewidé data, broken
down into four types of policies: (1) .private companies' group policies;
(2) private companies' individual policies; (3) Blue Cross-Blue Shield;
and (4) independent plans.. HIAA compiled the data obtained by their
own survey, which drew responses from companies writing 85 percent of
the hospital ihéurance-premium volume. Data for.those companies which
failed to respond, or whose reports were incomplete, were estimated by

HIAA from the premium volume of.those companies as published annually

13Hea]th Insurance Institute, .Source Book on Health Insurance
Data, 73-74 (New York, 1974), p. 20.
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in the May edition of.Health. .Insurance.Statistical Review, published

R R AL G gk .
by National Underwriter.
Summary

In this chapter both.the theoretical model and.the empirical
model have been developed .and .discussed. .The .individual regressors
have been 1listed. Expected signs of the coefficients were discussed.
Attention was éiven to the statistical techniques used in the empirical
analysis, specifical]y,the use of .the stepwise regression technique.
Finally, the v§}ious sources of data used in.the empirical study have

been given.



CHAPTER 1V
.EMPIRICAL RESULTS
. Introduction

This chapter.presents.theistatﬁstical.résu1ts.and.ana1ysis of the
models presented in Chapter,II‘pertéiningltolthe,demand for hospitaT
services. The first section dea]s,&ith certﬁin‘econometric problems,
specifically that of multicollinearity. The secdbnd section discusses
~ the selection of the best measuresfof certain demographic and sociologi-
cal variables where .choices exist. The third section presents the
results of the.1ihear,ghamlbg—iihéar régression models forhthé demand
for inpatient‘hospﬁtal services utilizing two separate measures of
inpatient demand. In the. fourth section the results of the linear and
log-linear regression.models.for oufpatientvdemand.are.discussed. The
statistical results are.then analyzed. Comparisons.of the results of
this study with previous,studies.aré made for both inpatient and out-
patient demahd. Differences between the two models .of 1npafient
.demand are analyzed. Finally, e]asficity estimates for the economic

variables ake given and theirvmeanihgs~discussed.
Multicollinearity

In considerfng the various independent variables used in the
model, it might appear at first glance that certain pairs of these

variables might be collinear; that is, they might be expected to move

48
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together. Race .and.income, .age.and income, .urbanization and income,
and education.qnd income are among.the,possible,combinations of
independent Qariab]es which might be expected to exhibit ;o]]iﬁearity.
To the extent that‘multicol1ihear1ty;exists,.1t.may.impair.£he accuracy
and stability of the parameter estimates.1 Therefore, it was deemed
essential to check for collinearity.in the analysis.

The models tested use cross-section analysis. Multito]]inearity
tends to be a more pervasive problem in time-series analysis due to
the tendency“of economic variables to move together ovef t1'me.2
However, it can be a problem in cross-section analysis as well.

The first check made is a method based .on Frisch's confluence
ana]ysis.3 This method requires an elementary regression equation
which appears to give plausible results. Then new independent variables
are added and their effects.on.individual coefficients, standard errors,
and overall R2 are noted. Each variable is then classified as either
useful, supehf]uous,.or.detrimental. If the new variable improves R2
without rendering other coefficients unacceptable on a priori grounds,
it is considered useful.. If it does not cause much Chaﬁge in R2 and
does not considerably affect the.values of the.individual coefficients,
it is conéidéred supérf]uous. Shou]d.it affect the values of the

coefficients, it is considered detr"imental.4 Should the individual

]A, Koutsoyiannis, Theory of Econometrics (New York, 1973), p. 225.

21bid., p. 226.
31bid., pp. 230-231.

4Kouts-oyiannis (p. 231) warns that this does not mean that the
detrimental variable should be rejected, as that would merely cause
specification error.
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coefficients be . affected.in.such.a.way.as to become.unacceptable on a
priori.considerations,.ﬁhen,mu1tico1]1near1ty may .be.a.serious
problem.

Using this,technique.with.stepwise.regression,,thevedUCation
variable was deemed superfluous .as.in.general.it added about .002 to
R2 withoup.causing.any.substantia]vchange~1nvthe‘individual coefficients
- or their standard errors.

The second check:made.for mu]tigo]]ineakity is an examination of
the correlation coefficients between the respective independent
variables. These are given in Table 1 and are denoted ry v Klein

2

has argued that collinearity.is harmful if

2 2
r XX-'Z‘R *X X X
i 3 y 1° 20 o 0 03 A

2

where r is the simple correlation coefficient between any two

i%j

explanatory variables (xiland xj) and R2 Yexos X « s the
: o : 1323---9k

overéll‘(mu]tiple) corre]ation.coefficient.of the.relationship.5
Hence, a check of.these .coefficients. 1s in order.

Some surprising.facts .are evident. First, no coefficient among
the independent variables.is.very large, the greatest being -.61112
for age (percent over 65) and sex.(males per 100 females). Squared,
this is .37347, certainly not large.in absolute terms.. The negative

relationship is to be expected, given the fact that women have longer

5Lawrence R. Klein, An Introduction to Econometrics (Englewood
Cliffs, N. J., 1962), pp. 64, 101. It is recognized that the simple
correlation coefficient is usually expressed as ry,y;. However, by
squaring this, problems associated with sign are J

eliminated as
well as allowing comparison directly with the RZ statistic.



TABLE II

CORRELATION COEFFICIENTS

Variables U A S R Y Cn Ci NPBR
Dia . 14891 .48062 .41098 -.06653 41119 .13831 .43168 .02136
Diyg .16012 .08250 .61690 -.09174 .21044 . 16051 .27199 .07746
Do .51594 .01587 233412 -.37957 .26356 .44425 .54995" .17167
Pia .71269 .00734 .27919 -.07541 .67360 .50842 .58758 .04819
Pid .57506 .36995 .12125 -.10236 .72853 .28484 .69928 .05078
Po .36060 .19097 .02553 . 15606 .36060 .13075 .25825 .07177
IPBR .32191 .28141 .01644 .23276 .37186 .05603 .42622 .12350
NPBR .02767 11112 .24004 .07468 .08078 .40845 .02470 .00000
Ci .46345 .39802 . 14020 .08318 .53623 .40232 .00000

Cn .38306 . 14044 .28713 .08035 .34009 .00000

Y .54975 .37910 . 22556 -.02501 .00000

R .24117 .37065 .01725 1.00000

S .38872 .61112 .00000

A .04743 .00000

u .00000

LG



TABLE II (Continued)

Variables . . IPBR Po Pid Pia Dy Did D:a
: {
Dia 41238 -.10693 -.42163 -.26857 .06407 74421 1.00000
Dy .13232 .00541 ~-.20085 . 17459 .31219 1.00000
D, -.34726 -.19949 .39330 .53580 1.00000
Pia ~.39970 . 48767 .77198 1.00000
Pid -.44455 57124 1.00000
Py -.05960 1.00000 i
IPBR 1.00000

A
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life expectancies than men--- The next largest coefficient relates

income and education at .56404 (rzu y- .31814755% positive sign is

Fopr

as expected. The third largest coefficient relates urbanization and

2
Ve

The only real surprise in.TablelIl is the coefficient relating

income at .54975 (r = ,30223). Again, the sign.is as expected.
race (percent white) and income (median, all families) at -.02501. The
sign is unexpected. A look at.the individual observations reveals why
this occurred. Washington, D. C..is 27.7 percent white -- the lowest
of any observation -- yet has an above average median income ($9,583).
Hawaii has the sqund.]owest number of whites as a percentage of total
population (38.8 percent) and has an even higher median income
($11,554). Alaska is also well below the average number of whites at
78.8 percent, but has the.highest median income ($12,443). In neither
of the latter two cases is the major non-white element black. However,
no distinction is made in the data for blacks specifically. Hence the
somewhat surprising sign of the coefficient can be understood in the
light of these (and other) individual observations.

The magnitude of this coefficient is so small (rzr’ y = ,00063)
that the variables are virtually orthogonal. This seems to be the
case among many of the variables.

As stated above, the largest rzlfor any of the independent
variables (age.and sex) is 0.37347, and the smallest R2 for any
estimated model is .55. .In.accordance with Klein's criterion, it
appears that multicollinearity should not.be a problem.

6

Klein's approach has been attacked by Farrar and Glauber.” They

%ponald E. Farrar and Rebert G. Glauber, "Multicollinearity in
Regression Analysis: The Problem Revisited," Review of Economics and

Statistics, XLIX (February, 1967), p. 98. [

|
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point out several circumstances (e.g., complete multicollinearity)
that cause it to break down.. To rescue the approach, they suggest
comparing the overall multiple correlation coefficient RZYQ

X'IXZ, [
with the multiple correlation coefficient of each independent

2
x].xz,x3,..,xn).

n

variable regressed on all other independent variables (R

As a rule of thumb, Farrar and Glauber suggest that

. a variable xj then, would be said to be "harmfully
mu]t1c0]11near" only if its multiple correlation with other
members of the independent variable set, Ry., were greater
than the dependent variable's multiple corré]at1on with
the entire.set, Ry. 7

The results of these additional regressions can be seen in Table
III. Note that ”high".Rz's are computed for inpatient price, age, sex,
and income. It seems especially plausible that age and sex should
attain these high values. Little can be done about the inpatient
price and income variables, as these are central to the hypothesis of
this thesis. Note that prior studies utilizing statewide data used
these same variables and must have had similar results. Age and sex
must be included in the model for theoretical reasons and are always
statistically significant in the determination of inpatient demand.

Therefore, the results of this section are somewhat contradictory.
The test suggested by Farrar and Glauber warns that multicollinearity
might in fact impair.the . accuracy . and stability of the parameter
estimates. Yet using Klein's criterion, there should be no significant
problem caused by multicollinearity. An analysis of the coefficients

and their standard errors accomplished through the use of stepwise

Ibid.
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. ... TABLE III
-INDEPENDENT .VARIABLES' REGRESSIONS
. . 2 . 2
Variable Linear R" Log-linear R
Inpatient Revenue
per Admission .80676 .78809
Qutpatient Revenue
per Visit .44080 .40120
% over 65 .66810 .75884
Race, % White .49601 .40102
Sex, Males per
100 Females .71935 .74710
Urbanization, *
% in SMSA's .68777 .34717
Income .79752 .71862
Individual
Payback Ratio .40570 .46873
Non-1individual-
Payback Ratio .29758 .25636
% Covered with
Individual Policies .58696 .61998
% Covered with
Non-individual Policies .49113 .51039
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regression confirms this impression. Perhaps Rao and Miller are
correct in their observation that multicollinearity "may often be

largely a theoretical nightmare rather than an empirical rea]ity.”8

Selection of Appropriate Variables

As stated in Chapter III, several choices are available for both
urbanization and age. Urbanization could be measured by either the
percentage of the state's population within geographic confines of an
SMSA, or those Tiving in places with greater than 2,500 population.
With respect to age, either those under five, those over 65, or a
combination of the two (those under five or over 65) could be used.

Regressions of numerous models of the demand for hospital services
were run changing only the urbanization variable between the two choices.
0f these two, the percentage of the population within SMSA's gave
substantially better empirical results than did those Tiving in places
with greater than 2,500 population. Therefore, the former variable was
deemed a better definitien of urbanization for the purposes of this
study and was ysed in the regressions presented in the following
sections. |

The percentage of the state's population under five never appeared
to be a significant factor in the demand for hospital services, whereas
the percentage of the state's population over 65 is extremely important
in the demand for inpatient hospital services. Therefore, the age
variable was Timited to that portion.of the state's population over 65

in all reported models.

8Pot1ur1 Rao and Roger LeRoy Miller, Applied Econometrics
(Belmont, California, 1971), p. 48.
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Depending upon the regression.used, several other.independent
variables erginally chosen were. found.to be.relatively unimportant in
explaining the demand for.hospital.services.. These are considered

later in this chapter.

Multiple Regression Results: Estimation of the

Demand for Inpatient Hospital Services

As stated in Chapter III, the basic model te be tested is
Di.= f(Pi’ Po’ Pbi’ an, c . l)

where Pbi is the payback ratio on individual policies, P__ is the

bn
payback ratio on non-individual policies (e.g., Blue Cross-Blue
Shield, group plans), and .the other variables are.as previously
defined. Two measures of the quantity of inpatient hospital services
demanded are considered: .(1) inpatient hospital admissions per 1000
population, and (2) total hospital inpatient days per 1000 population.
Both measures are used.

In addition, as previously mentioned numerous models of the demand
function itself are possible. A linear (additive) model and a log-
linear (multiplicative) model are both tried.

Consider the additive model using admissions per 1000 population

as the dependent variable. .The results given by.the regression are:9

9In the following equations, the numbers in parentheses below the
coefficients are t-values. If the variable is significantly different
from zero using the one-tailed t-test at the .1 level, the t-value is
followed by ene asterisk; at the .05 level, by two asterisks; at the
.01 level, by three asterisks. If the predicted sign of the coefficient
differs from the estimated sign,.the predicted sign is placed in
parentheses above the estimated sign. A .summary of all the regression
results listed in this chapter is.in the Appendix.
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Dia = 270.06711 - 707035'Pia'+ 2015]5O"P0.+ 98.13491 Pbi
(1.83810)**  (1,75522)** (2.33379)**

+ 97.65575 an:— . 13310 Ci'_ .05486 Cn'+ .00461.Y + 5.29432 A
(1.59202)* (.4305?)) -~ (.23206) (1.15733) (2.37857)**
+
- 77214 R - 2,52733 S - . 22827 U. R2 = .b52 R = 4.37690

(2.95061 )*** (2,43508)** (1.30376)

Note that race and sex are statistically significant at the .01
level, while aqe, the individual payback ratio, inpatient price, and
outpatient priée are all .significant at the .05 level. The non-
individual payback ratic is significant at the .1 level. The entire
equation is significant at the .0005 level.

Several things.immediately stand out. First, the payback ratios
have the expected signs and their._regression coefficients are signifi-
cantly different from. zero.(observed significance levels of .0117 for
the'fndjvidual payback ratio and .0578 for the non-individual payback
ratio):16 This gives empirical support to the hypothesis being tested.
Secondly, the regression coefficient.of the inpatient price variable,
although smail at .07, also exhibits the proper sign and is statistically
significant at the .05 level. While the R2 statistic is not absolutely
high, it must be remembered that the most important variable, immediate

need, could not be inc]udedn Indeed, this level of R2 is very much in
keeping with the results of other studies utilizing statewide data.

It is neteworthy that the income coefficient, while displaying the

correct sign, is extremely small and has an observed significance level

of only .1265. This is discussed further in this chapter.

]OObserved significance levels are determined by the computer.
They give the exact level of .confidence at which the coefficient
becomes statistically different frem zero.
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The urbanization coefficient deserves some comment,.in that it

displays a sign centrary to that which is expecteda1]

When examining
the urbanization coefficient and its partial F-value in the stepwise
regression procedure, it becomes evident that there is interaction
between it and the income variable. This interaction apparently
-markedly changed the value of . the coefficient.

The additive model using total hospital inpatient days per 1000

population as - the dependent variable yields the folloewing results:

= 1577.74514 - 3970388.P1:d +.24.52555 P0 + 161.50385 P
(1.08725) (1.97209)** (.39105)

Ds4 bi

+ 666.74681 an + .65247 Ci +1.52378 Cn + 04119 Y + 77.08266 A
(1.12892) (.20467) (.67456) (1.17192) (3.69418)***
- 8n15899.R<—-16085844u3(i)].25035 uU. ,.R2A= .605 F = 5.43673
(3.69418)*** (1.74976)** (.72780)

This mode{ yields substantially different results than did the
model using admissions per thousand population as the dependent variable
(a1l independent variables are identical). While the overall R2 and
F-statistic are slightly higher for this equation, the economic
variables (with the exception of the price of outpatient services) are
never significant at the .1 level or better. A1l economic variables
do exhibit the expected sign. |

A log-linear model fs also tested using the same dependent and

12

independent variables as above. Using the log.of inpatient hospital

]IWhi]e this sign.is unexpected, it is certainly not unique to the
findings of this study. Gerald Rosenthal in The Demand for General
Hospital Facilities also found a negative sign for the urbanization
coefficient, as did Feldstein.and Severson in "The Demand for Medical
Care."

12

A11 data were put in.the form of natural logarithms.
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admissions per 1000 population as.the dependent.variable yields the
following results:

log Dia = log 9.31782 .- .28832 log Pia + .20631 log Po

(2.17308 )% (2.32937)%*
+ .21886 Tog Py, + .57472 Tog P, + .02832 Tog C; + .01463 log C,
(2.02814)%* (2.00714)%* (.78180) (.13725)
+ .17694 Tog Y + .34945.10g A - .30952 Tog R - .84488 Tog S
U (1.08588) . (3.39422)%%%  (3.83480)F%*  (1.43227)%
(£) 01997 1og U. RS = .704 F = 8.43588
(1.80890)

The results when the log of total hospital inpatient days per
1000 population is used.as the dependent variable .in a log-linear
model are:

1og Did-= Tog 8.25104 - .16976 log P_id + .21175 log P0

(.67763) (1.55247)*
(i)u03467 log Pbi + .45907 log an + .05832 1log Ci + .14284 log Cn
(.21983) (1.11138) (1.00233) (.92539)
+ .13371 Tog Y + .56918 Tog A - .35739 log R - .60207 log S
(.60844) (3.70637)%%% (305866 )+ (.71754)
+ .00972 Tog U. RZ = 696 F = 8.13352
(.59941)

As explained in Chapter III, the coefficients of the independent
variables in the log-linear models are the elasticity measures of those
variables with respect to the dependent variable. Using admissions
per 1000 population as the dependent variable, this gives a price
elasticity of demand of -.29 and an income elasticity of demand of .18.
(The income coefficient.is.not significant at the .1 .level.) The cross-
elasticity of demand of outpatient price with respect to admissions is
.21. Using total hospital inpatient days per 1000 population as the

demand measure yields a price elasticity of demand of -.17, an income
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elasticity of demand.of..13, and.a cross-elasticity. .of demand of out-
patient price of .21. (Neither the price nor the.income coefficient

in the inpatient days model.is significant at.the .1 level.)

Multiple Regression Results: Estimation.of the

Demand for Outpatient Hospital Services

In general, the model.for estimating outpatient demand explains a
larger percentage of the total variation about.the mean than the model
for inpatient demand achieves.. This may be explained by the fact that
outpatient hospital services are, as a general rule, less urgent than |
inpatient hospital services. These services are more readily postponed
or avoided altogether than inpatient hospital services. In addition,
there exists the possibility of substituting a visit to the office of
one's physician to accomplish the treatment. In short, the immediate
need spoken of in Chapter II is probably less evident in the case of
outpatient demand. than in. the case of inpatient demand.

It seems 1ikely that the payback ratio should have 1ittle impact
on the demand for outpatient hospital services. The data tend to
support this conclusion. -Consider the following results for the
additive model:

D0 = 2313.84115 .- 36.25988 Po.+ °25246'Pia + 204.15561 P
(4.06971)*** (_90755) (.66796)

bi

+152,50693 P, ++'8.56610 C. + 1.13849 C_+ 05196 Y + 20.46931 A
(.34205)~ P (3.81217)*%%*  (,66254)" (1.79563)** (1.26519)

- 6.31954 R - 15.63724 S - .,17394 U. R2 = .,770 F = 11.86038

(3.32237)*** (2.07281)** - (.13668)
The entire equation is significant at the .0001 level.

Usihg a multiplicative model the following results are obtained:
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log D0 = log 19.664]9,—‘584865 ]og,P0,+ .27237‘109 Pia
(5.58408)***  (1,19637)

+ .05687 Tog P, + .08227 log P - .23361 log C, + .17016 Tog C_
(.30715) (.16744) (3.75878)%**  (.93044)

+ 54705 Tog Y - .04243 Tog A - .18564 log R ~ 3.66366 log S
(1.95639)%*  (.24020) (1.34041)%  (3.61949)%*

- .00888 1og U. R® = 815 F = 15.59610
(.46872)

Again, since the coefficients of the variables of the log-linear
mode]l are the elasticity eéfiﬁates of .those variables, the analysis
yields a price elasticity of .demand of -.85, an income e]asticity of
demand of .54, and a cross-elasticity of demand of inpatient price of
.27. (The inpatient price variable is not significant at the .1 Tevel.)
Outpatient price, individual.coverage, and sex are all significant at
the .01 Tevel; income is significant at the .05.1level, and race is

significant at the .1 level.

Interpretatibn.and Implications of the Empirical

... .Results: .Inpatient Demand

The regression‘equations.presented earlier in this chapter
provide support for the hypothesis of.this study, that higher payback
ratios are associated with.larger quantities.of hospital services
demanded. The use of admissions per 1000 population .as the dependent
variable provides more support for the hypothesis than does the use of
total hospital inpatient.days.perl1000,population. .-The reasons for
this are discussed below.

Consider the first model presented using admissions per 1000

population as the dependent variable in a linear model. As mentioned
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in this chapter, race and.sex.are significant at the..01 level, with
age having an observed significance level of .0106. .These variables,
which may well be the best proxies available for need, continually
achieve these high levels.of .significance in.the demand for inpatient
hospital services.

The economic variables display the correct signs.and generally
achieve acceptable levels.of.significance. .Specifically,. . inpatient
price is significant at the .0352 level, income at the .1265 Tevel,

~the individual payback ratio.at the .0117 level, and the non-individual
payback ratio at the .0579 level. Note the great similarity of the
coefficients for the individual payback ratio.(98.13491) and the non-
individual payback ratio (97.65575). The overall R2 is .552, and the
F-statistic of 4.37690 is .significant at the .0005 level.

When using total hospital inpatient days per 1000 population as
the measure of quantity demanded, the results change.significantly.
While the demogwaphic and sociological variables retain their importance
(age and race are significant at the. .01 Tevel, while sex is signifi-
cant at thé .05 level), .the econemic factors (inpatient.price, the
payback raties, ahdlincome) are no longer significant at the .1 level
or better.

The coefficients .of.the payback ratios . are much larger in the
inpatient days model (161.50385 and 666.74681 for the individual and
non-individual payback ratios respectively). As total hospital
inpatient days is equal to admissions times average length of stay
(typically about 7.5 days) one would expect that the coefficients for
all the independent variables would be larger in absolute value in the

inpatient days model as opposed to the admissions model. In fact, the
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absolute value of every coefficient in.the inpatient. days model is
greater than.the coefficient.for.the respective.variable in the model
using admissions as.the dependent variable. .The . intercept for inpatient
days (1577.74514) .is .about .six.times.that for the admissions model
(270.06711). This makes sense given.the average length of stay. Note,
however, that with regard to.the payback ratio. the standard errors of
these coefficients are so.large that serious doubt.is.cast on the
validity of these estimates.

As menticned above, the eccnomic variables differ greatly in their
levels of significance between the two models of inpatient demand. It
would seem that some discussion.is in order to explain why economic
variables are statistically important in explaining hospital admissions
but so seemingly unimportant in explaining total hospital inpatient
days. The answer must-lie.in.the person charged with making the
respective decisions. The decision to.gain admission to the hospital is
made by the patient. The,physiciah.advises him, but.the decision is
his. He can judge the .various.economic factors.-- .price, income,
insurance coverage -~ .in.concert .with his physician's . recommendations
and arrive at.a decision on whether or . not to utilize the hospital's
facilities. Once admitted, the patient relinquishes this decision-
making role, placing it.in the hands of .the attending‘physicianu
Society, the hospitals, or the physicians themselves have deemed the
physician a better judge of when the patient is ready for dismissal.
The physician can consider medical.factors (possibly along with his
own utility function) in making this decision. Certainly these afore-
mentioned economic factors play a smaller role in the physician's

decision than they would were the patient himself making the
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deciSion013 Hence the difference in the importance of.these economic
factors betweeq these two.models occurs.

In theflog—linear,model,using,admissions,.age.and,race are both
significant at the .O],1eve].,‘TheAindividua1,payback,ratio has an
observed significance level.of .0234, the non-individual payback ratio
of .0245, and inpatient revenue. per admission of .0169.. Qutpatient
revenue per visit has an observed significance level of .0119. Sex is
statistically significant at.the .1 level. In short, the economic
variables are in fact.statistically different from zerd under generally
accepted criteria.

Using inpatient days as the dependent variable in a Tog-linear
model again sharply reduces . the statistical importance of the various

14 The observed

economic variables, as it did in the Tinear model.
significance ]e?e] (one-féi] test) for the individual payback ratio
goes to .4109; for the.non-individual.payback ratio,..1363; and for
inpatient revenue per patient day, .2545.. .0Only outpatient revenue per
visit retains statistical.significance at better than the .1 level with
an observed significance level of .0650. As mentioned above, age andv
race are again significant at.the .01 level.

The coefficients of .the Tog-linear models, are . important in that

they are elasticity estimates. . Using admissions as the dependent

]3This.is.most,vivid]y.seen in Tong-term patients with terminal
illnesses, who sometimes request the cessation of certain life-
sustaining treatments in order to . avoid depleting the financial
resources and placing their survivors in a precarious financial position.

]4The sole difference in the data was the necessity of entering
0.1 instead of 0.0 as the percent.of the state's population within
SMSA's for Alaska,.Vermont, and Wyoming, as .the computer cannot
accept the natural Tlog .of zero.
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variable gives an.income.elasticity.of demand.of..177.and.a price
elasticity of -.288. .(The.income coefficient.is.not.significant at
the .1 level.)..This compares with Davis and Russell's estimates of
-.22 and -.19 for income andtpricenrespectTVe1y.]5.,Fe1dstein and
Severson found elasticity estimaté§ of .-.7629 for .income and .1102 for
pr'ice.,]6

The payback ratios used in.this study had coefficients of .219
and .575 in the admissions model. The implication of.thé data in this
study is that a 10 percent increase in the payback ratio would be
associated with a 2.to 6.percent. increase.in hospital admissions per
1000 population, while a.10 percent. increase in income would be
associated with somewhat less than a 2 percent increase in hospital
admissions per 1000 population. .A 10 percent increase in price would,
ceteris paribus, be associated with about a.3 percent decrease in
hospital admissions per.1000 .population.

Additional runs were made omitting.the payback ratio to see if
this would significantly alter either the income or price coefficients.
No significant changes in.the coefficients occurred, although in the
models using admissions per.1000 population as the.dependent variable

overall R2 fell from .552 to . .472 in the linear estimation and from

]SKaren Davis and Louise B. Russell, p. 114.

]6Pau] J. Feldstein and Ruth M. Severson, p. 67. The negative
sign associated with income in both studies and the positive sign
associated with price in the Feldstein-Severson study make absolutely
no sense from an economist's point of view. Feldstein and Severson
(p. 67) and Davis .and.Russell . (p..116) both suggest the negative sign
of the income variable.to be caused.by multicollinearity between income
and other variables; Feldstein and Severson suggest insurance, Davis
and Russell 1inpatient price. Feldstein and Severson do not specifically
..comment on the .sign.of .the.price variable.
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.704 to..648.in.the Tog-=linear.estimation.
Age, race, and . sex.have.the expected signs.in.all.models of

inpatient demand.and.are.generally significant.at.the..0l 1eve1.]7

The
age coefficients in the.log-linear.estimations.indicate that a 10 |
percent increase in{the portion of .a.state's population over 65 would
increase hospita1vaamissions.by‘3.5 percent and total hospital
inpatient days by 5.7 percent. Similarly, the race coefficients show
that a 10 peréent increase in the portion of the state's population
which is white would be associated with.a 3.1 percent reduction in
admissions and a 3.6 percent reduction in inpatient days. The
coefficients of the sex variable.indicate that a 10 percent increase 1in
males per 100 females would be associated with an 8.4 percent reduction
in hospital admissions and.a 6 peréent reduction in.total hospital
inpatient days. The reasons . for.the expected directions of these
results have been discussed.in Chapter III.

The insurance coverage variables have .the expected (positive)
sign, but their values are extremely small.in.the admissions model.

This especially standé.out.when.compared to the values of the payback

ratios.

Interpretation and Implications of the Empirical

Results: Outpatient Demand

The estimated models of outpatient demand reveal some distinct

departures from the results of the inpatient demand models. First,

]7Exceptions to .this .are found for age in the Tinear admissions
model - (observed significance level of .0106) .and for sex in both log-
linear estimations.
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the age coefficients . fall dramatically.in.statistical.significance
(observed significance levels.of..1055 and..4033) .and.value (20.47

and -.042 in the linear.and log-linear estimations respectively).

This comparesfwithsobserved.significance levels of .0106, .0010, .0012,
and .0005 and coefficients,of 5.29, .349,.77.08, and..569 for the linear
admissions, ]og-Iinear.admissﬁons,"]inear.inpatient.days, and - log-linear
inpatient daysjmodels respectively. An obvious explanation is that

many conditions.afflictingﬂthose over 65 require .hospitalization;

there is little sﬁatistica].evidence.infthe data.showing.them to have

a significantly greater number.of conditions which are treated in
outpatient status -than .does .the rest.of.the . population. This same
deemphasis of sociological.and demographic variables continues through
the race and urbanization.variables as well.

This deemphasis does not.continue. through sex. .The sex coeffi-
cients of -15.64 and -3.66 (significant at the .0212 and .0006 levels
respectively) for the linear.and log-linear models is .not much of a
change from the direction established for inpatient demand. The
coefficient of the sex variable in the log-linear model is interpreted
as meaning that if males per.100 females fell by 10 percent, total
hospital outpatient visits would rise by 36.6 percent -- a rather sharp
increase. The only apparent explanation 1ies in.the prenatal examina-
tions many such facilities offer and which are.used exclusively by
female patients.

The second main area.of departure occurs between outpatient demand
and the inpatient days medel.. It.is.a reemphasis of the price and
income variables. This is most vividly seen in the outpatient price

variable. Its value is =-36.26 in the linear .model and -.849 in the



69

log-Tinear model. While. demand.for outpatient.hospital.services is
sti]T price inelastic, the coefficient of.-.849 indicates that a 10
percent increase in . the.price .of.an.outpatient.visit would be
asscciated with . a decrease of 8.5 percent in quantity demanded. This
is comparable with Davis and Russell's.findings of a price elasticity

of -1.00,18

In addition, the income variable.also plays a more signi-
ficant role, hgving coefficients of .05.and .547 with.observed
significance ]éve1s of .0384 and .0273 for.linear and log-linear
estimations. Again, this indicates that a 10 percent. increase in
income would be associated with.a 5.5 percent.increase in outpatient
visits per.1000 population.. This.is considerably more elastic than
the elasticity estimate for .admissions (.177) or for inpatient days
(.134). The cross-elasticity of .demand.with.respect . to inpatient
price is estimated at .272.

In short, the demand for .cutpatient visits reacts with price and
income in a more aggresive manner than does the demand for inpatient
“hospital services. The reason for this must lie in the nature of the

services provided.. A 1ist.of.those'féctors invariably used in
principles textbooks to.explain.what goods would be expected to have
price elastic demand and.vice-versa inevitably includes necessity
versus Tuxury. MWhile mest outpatient.visits could.in no way be
regarded as .a luxury, neither are.they generally as much a necessity

as are those treatments accomplished on inpatients. Hence, while out-
patient demand is still price inelastic, it is substantially less price

inelastic than is . inpatient demand for hospital services.

]8Karen Davis .and Louise.B. Russell, pp. 112, 116.
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. Summary

Chapter IV.has dealt.with the statistical.and.econometric problems
which exist in this.and similar.studies. An.attempt.has been made to
meet these problems. Multicollinearity was.discussed. The results
were somewhat mixed,<w1th.certain key .variables.(e.g.,.price, income,
age, and sex) being potential.problems. The selection of specific
definitions of certain independent variables was made with appropriate
reasons given. The results of. the various . regressions on both
inpatient and dutpatient.demand, using both.linear and.log-linear
models, were presented.. These empirical results were.analyzed and
discussed. Suggestions have.been made to account .for the differing
results in.the different models of inpatient demand...Central to this
discussion werevthe‘reasons for.the significant differences between the
admissions model and.the inpatient days model in.both Tinear and log-
Tinear estimations. .The coefficients of.the specific variables have
been analyzed. Finally, the outpatient demand model has been disgussed,

its coefficients analyzed and interpreted.



.......CHAPTER V
- SUMMARY . AND . CONCLUSIONS

The results of.this.study. show.that.the demand.for hospital
services .is partially.determined.by.eccnomic factors. .It does not
suffer from the unexpected results of either the Davis-Russell study
(negative income elasticity) or.the Feldstein~Severson study (negative
income elasticity and.positivevprice elasticity).alluded to in Chapter
IV. While certain demographic.énd sociological variables (specifically
age, race, and sex) explain.a.large portion of .the variation in
statewide demandtfor,inpatient.hoépfta] services, economic variables
(price and paybagk ratios) are also statistically important in account-
ing for this variation.

Insurance has .the effect.of .altering the 1ine of .attainable
combinations as well as . the price of hospital .services as perceived by
the patient. . However,.insurance policies are not.homogeneous goods.
One way of showing.the.differences between them is with.the payback
ratio. The empirical results of this study support the hypothesis that
higher payback .ratios.are.associated with greater quantities of
hospital services demanded, due.to.both income.and price effects.

Models -of outpatient demand were also tested.. They showed varia-
tions between insurance policies to be much less important in explaining
variations between states. Further, age was found.to be much less

significant as a factor in.the demand for outpatient visits. The

71
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elasticities of both.income and price are.greater.for.outpatient
demand than.for inpatient demand.

As federal .legislation comes about, . .it.would.seem probable that
certain minimum standards .of .performance .will.be.placed upon either
the private companies writing.the.policies‘or>on.the,federa1 agencies
involved. The attainment of.these standards would be .most 1ikely
verified by either the GAO or by.the various state insurance commis-
sions. As the program will be comprehensive, it seems plausible to
assume that for those holiding individual policies, the payback ratios
of their "policies" under the new program would certainly rise, due in
part to economieé of scale.. Hence, for this group, the data indicates
an increase in the quantity of hospital services demanded will occur.
Whether or not.the payback.ratio.will be greater than, equal to, or
less than that currently existing for those holding group policies is
purely conjectural. Certainly.the direct.benefitsvof such legislation
among those.éurréntly‘ho1ding.hospﬁtal.inSUPance,will»be greatest among
that segment of pelicyholders.owning individual.policies.

Data showtthat.the.]ikelihood.of,owning hospital insurance is
directly Peiated.to income. Whereas in 1970 90.1 percent of all persons
in families wfth incomes .of .$10,000 .or more had hospital insurance
coverage, 6n1y 39.9 percent of .those in families with. incomes of less

1 There are no statistics available on the

than $3,000 were so covered.
incomes of those holding individual policies.as opposed to those holding

group policies. .However, it would.seem obvious that the individual

IUU S. Department of Health, Education and Welfare, Medical Care
Expenditures, Prices.and Costs: .Background Handbook (Washington, D. C.,
1973), p. 83.
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policyholder is.one who cannot.obtain. a.group policy, either because

of discrimination or cost. .They may.be below.the median level of

income; given this ériterion;.they,are probably .disproportionately

aged or non-white. .As .most.large.companies generally.provide group
hospital insurance as a fringe benefit.and tend to be located in

urban areas, it would seem.that a.disproportionate. number of them would
2

be from rural areas.

Hence this study-showsAthat«prﬁce;is a determinant .of demand.

'Those legislative proposals .which effectively do away with the price

variable are essentially eliminating one measure of control of quantity

demanded. While it may seem. humanitarian to argue that everyone should

receive all the medical care one needs, this effectively ignores
reality, with its problems of scarcity of resources. Inasmuch as age,

race, and sex cannot:be effectively controlled as determinants of

~demand by the legislative authority, one of the few controls left is

.y price.

Suggestions . for further research in this area primarily involve

the acquisition of data on.a.disaggregated basis.. While the data on

- - payback ratios'are.the.best currently.available, it would be beneficial

to look at.individuals.as.the.unit.of observation. rather than states.

The disaggregation would hopefully separate the demand for hospital

" services for different.illnesses and conditions. .This would necessarily

be a large undertaking in.order to.get a sufficient.sample size.

2A]though farm cooperatives and similar groups will frequently

'set up group policies for their members, those unable to afford the

coverage are still effectively closed out.
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~ SUMMARY OF THE REGRESSION RESULTS

Model
Variables Dia D1°d log Dia log Did D0 log Do'f
Intercept 270.06711 1577.74514 9.31782 8.25104 .23130841]5 19.66419
P_ia -.07035** -.28832** .25246 .27237
Pig -3.70388 | -.16976
PO 2.157150** 24 .52555%*% .206371** .21175% -36.25988*** -.84865%**
Pbi 98.13491** 161.50385 .21886** -.03467 204.15561 | ..05687
an 97.65575* 666.74681 .D7472%* .45907 152.50693 .08227
Ci -.13310 .65247 .02832 .05832 -8.56610%** -.23361***
Cn -.05486 1.52378 .01463 . 14284 1.13849 .17016
Y .00461 .04119 ,17694 . 13371 .05196** u54705**‘
A 5.29432** 77 .08266*** . 3494 5%%* .56918*** 20.46931 -.04243
R -.77214%%* -8.15899*** -.30952*** -.35739%** -6.31954%** -.18564*
S -2.52733*** -16.85844** -.84488%* -.60207 -15.63724** -3.66366***
u -.22827 -1.25035 -.01997 .00972 -.17394 -.00888
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The coefficients on the preceding page are taken from the
regression results analyzed and presented in Chapter IV. Whenever
the model is logarithmic, the variables are also logged. As is the
practice in Chapter IV,.any coefficient that is . significant at the
.1 level is followed by a single asterisk;.if significant at the .05
level, it is followed by two asterisks;.and . if significant at the .01

level, it is followed by three asterisks.
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