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structure to substitute toward the more expensive procedures, the

results suggest that, at least for the period of the study, substitution
was not on the basis of price alone, and that resource constraints, as
proxied jointly by the number of hospital beds and surgical specialists,

play a greater role in determining aggregate output.
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suggesting that an inertia model of adjustment is appropriate for the
supply of the four operations selected.

A summary and some concluding comments are presented in
Chapter Seven. Subject to data limitations, it would appear that the
scope for substitution within the four elective surgical procedures
selected is limited, with the availability of hospital facilities being
the major constraint, at least for the nine-year period considered.
However, the estimates suggest that more scope exists with regard to
substitution between each elective surgical procedure and other surgical
procedures collectively. Since the output responses to price changes are
inelastic, cost control measures directed at both hospital bed availability

and relative prices are likely to be more effective than policies based

strictly on relative prices.
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disease incidence. There is support in the literature that over-servicing
has been induced, at least in part, by financial incentives, especially
with regard to elective surgery. A response to financial incentives
whereby the service mix alters to emphasize more remunerative procedures
can have major cost implications for the financing of health care.

Prior to modelling the economic response to financial incentives
as incorporated in the fee structure, the extent of variations in price
and quantity data in Canada in the period since the introduction of
medicare when the majority of physicians have operated under the fee-
for—-service system is examined. Key variables relating to benefit
rates, surgical rates and costs in the Canadian health care system are

considered in Chapter Three.
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NOTES TO CHAPTER TWO

1 An elective surgical procedure is defined as one that
is not required to save the patient’s life at the time of admission to
hospital. 1In the case of elective procedures, there are alternatives
to surgical treatment and clinicians are not in absolute agreement as
to the correct mode of treatment. Some procedures would not be elective
in all circumstances, but available data do not identify those instances
where the operation is mandatory. However, studies on Manitoba surgical
rates by Roos and colleagues indicate that the instances of mandatory
surgery were low; 8 per cent of hysterectomies were for conditions
considered urgent (Roos et al., 1983). Only 2 per cent of cholecystectomies
were judged acute, that is, performed on the day of admission to hospital
(Cageorge et al., 1981).

2 Canada's decision toprovideuniversalhospital insurance
arose from the desire to protect families from the possible financial
catastrophe associated with serious illness and to alleviate the
financial difficulties anticipated by hospitals. Experiencewith government
sponsored programmes indicated that public insurance was less expensive
to provide than private health insurance (See Brown, 1983, p.41).

3 The medical profession's opposition to public medical
insurance in Canada is well-documented; for example, see Taylor (1978)
and Brown (1983). Vayda (1977) notes the opposition to prepaid group

practice.

4 See Taylor (1978) for a discussion of the negotiations
with the medical associations in each of the provinces.

5 See Evans (1984), p.329 and Brown (1983), p.92.

6 The alteration to the financing arrangements are
contained in the 1977 Federal Provinecial Fiscal Arrangements and Established

Programs_Financing Act.

7 Roos et al. (1982) quotes estimates of cost implications
from a United States study. If the high use strategy was followed
across the United States, costs were estimated to be $6.8 billion,
while a low use strategy was estimated to be 343.0 billion (1973 U.S.

dollars).
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8 In a later study, Glover (also quoted in Rutkow and
Zuidema, 1978) found considerable variations in the 1938 tonsillectomy
rates for English school children. The overall rates in different
areas ranged from 40 to 440 operations per 10,000 children, and appeared
to be related to socio-economic factors rather than disease incidence.
For example, the rates were especially high among the children of
well-to-do parents. Lewis (1969) suggested the importance of socio—economic
factors in his study of tonsillectomy-adenoidectomy rates in England
and Wales.

9 For example, the 1968 age—standardized cholecystectomy
rate for males was 27 per 100,000 in Britain compared with 135 per
100,000 in Canada, and overall elective surgical rates in Canada were
double those in England and Wales. Data did not support the hypothesis
that there was an insufficient amount of surgery performed in England

and Wales.

10 The eight elective operations constituted more than
one—third of all primary surgical operations in each of the five years,
while the non-elective operations constituted 5 per cent of all primary
surgery.

11 Vhile some of the changes indicate a response by
physicians to the increased demand, numerous studies have confirmed
fewer home visits and a shift to more remunerative procedures with the
introduction of medicare. With regard to Manitoba surgical rates , the
excess demand explanation was not supported. Rather, expansion of
surgical workloads "...is often an option for the physician” (Roos,
1983, p.421).

12 Both studies were cited in Vayda (1973) as indications
of the "direct incentive of financial remuneration” (p.1228). A later
study by Wennberg and Gittelsohn (1982), confirmed the importance of
provider characteristics. Their study of 193 hospital areas in the six
New England states for various periods from 1969 to 1977 found that provider
characteristics were more important than population characteristies in
explaining differences in surgical rate variations once the patient was
”in the system.”



CHAPTER THREE

KEY VARIABLES TN THE CANADIAN HEALTH CARE SYSTEM

3.1 INTRODUCTION

While rising levels of health care expenditures had caused
little concern in the 1950's and 1960's, subsequent changes in economic
conditions have forced reappraisals of spending on health, and cost
containment has become a major objective for health care systems, regardless
of the extent of government involvement. The search for the means to
contain the cost of health care has taken place in the wider context of
the economic consequences of the increase in o0il prices in the 1970’s.
As noted in Abel-Smith (1983), there has been a "crisis of financing”
for health care.

The impact of the "crisis of financing” differed depending on
the organization and financing of the health system as well as on the
population characteristics, including the age structure of the population.
While the trends in health expenditure can be attributed to a number of
causesl, economists are concerned with the role of departures from

economic efficiency as reasons for rising costs.

In Canada, the passing of the 1977 Federal Provincial Fiscal

Arrangements and Established Programmes Financing Act (EPF) resulted in

the original open-ended nature of federal government financing being
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TABLE 3.2

TOTAL HEALTH EXPENDITURES BY MAJOR CATEGORIES

AND PERCENTAGE DISTRIBUTION, SELECTED YEARS, CANADA:

1973-1981
CATEGORY 1973 1978 1980 1981
General and Allied
Special Hospitals 3 235 6 929 8 920 10 365
( 37.1) ( 40.5) ( 40.2) ( 40.2)
Homes for Special Care 713 2 005 2 710 3 531
( 8.2) (11.7) ( 12.2) ( 13.7)
Physicians’ Services 1 483 2 544 3 285 3 741
( 17.0) ( 14.9) ( 14.8) ( 14.5)
Dentists’ Services 419 954 1 288 1 483
( 4.8) ( 4.9) ( 5.8) ( 5.8)
Drugs and Appliances 1 029 1 844 2 266 2 684
( 11.8) ( 10.8) ( 10.2) ( 10.4)
Capital Expenditures 4517 766 1 220 1 332
( 5.2) ( 4.5) ( 5.5 ( 5.2)
Other Health Costs 1 384 2 052 2 490 2 633
( 15.9) (12.7 ( 11.3) ( 10.2)
TOTALS 8 720 17 094 22 179 25 1769
(100,0) (100.0) (100.0) (100.0)

Note: Figures in millions of dollars, with percentages in brackets.

Source: Canada, Health and Welfare Canada (1984),
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TOTAL HEALTH EXPENDITURES PER CAPITA BY MAJOR CATEGORY, CANADA, 1973-1981

TABLE 3,3

CATEGORY

1973 1974 1975 1976 1977 1978 1979 1980 1981

General and Allied

Special Hospitals 131 147 219 251 273 294 323 371 425
Homes for Special

Care 32 40 50 62 75 85 96 113 145
Physicians’ Services 67 74 84 91 99 108 120 136 154
Dentists’ Services 19 22 26 30 36 41 47 54 61
Drugs and Appliances 47 50 57 65 72 78 87 94 110
Capital Expenditures 21 25 217 28 29 33 35 51 55
Other Health Costs 78 100 82 88 83 87 94 102 108
TOTAL (per capita) 395 458 545 615 667 726 802 921 1058

Source: Canada, Health and Welfare Canada (1984).
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TABLE 3.6 (CONTINUED)

NF PE NS NB QU ON MA SA AL BC CANADA
CHOLECYSTECTOMY (CH)
1973 1.90 4.15 3.91 4.06 5.23 3.62 4,26 3.47 4.47 3.61 4.14
1974 1.95 3.53 3.87 3.56 4.99 3.57 3.73 3.38 4.16 3.54 3.98
1975 1.88 3.79 3.39 3.26 4,37 3.31 3.44 3.03 3.55 3.17 3.59
1976 1.84 3.76 3.44 3.25 4.03 3.06 3.17 2.79 3.23 3.17 3.35
1977 1.94 3.02 3.03 3.02 3.47 2.62 2.94 2.46 2.83 2.82 2.91
1978 1.84 2.79 2.94 2.92 3.24 2.38 2.55 2.31 2.58 2.41 2.66
1979 2.04 2.18 2.63 2.54 2.94 2.25 2.51 2.06 2.40 2.29 2.47
1980 1.91 2.66 2.60 2.35 2.80 2.17 2.50 1.94 2,19 2.13 2.36
1981 1.86 2.79 2.59 2.33 2.80 2.13 2.24 1.89 2.11 2,12 2.32
HYSTERECT(MY (HT)

1973 6.41 8.76 12.48 9.48 9.66 8.07 6.74 8.11 11.55 8.87 8.97
1974 6.64 8.26 11.03 9.11 9.53 7.80 6.13 7.56 10.45 8.78 8.63
1975 7.19 8.68 9.83 8.79 8.89 g.o" 6.18 5.56 9.81 8.94 8.47
1976 7.30 8.51 9.51 9.06 8.39 7. 5.74 5.03 8.91 9.38 8.10
19717 7.88 9.04 9.49 8.84 7.71 6 5.62 4.85 8.17 8.56 7.48
1978 7.67 7.84 9.43 9.94 8.02 6 5.59 5.43 7.717 7.85 7.36
1979 7.47 7.52 8.70 9.11 7.76 6 5.23 5.24 7.45 7.57 7.09
1980 6.77 7.83 8.75 7.63 7.45 6. 5.58 5.52 6.86 7.54 6.85
1981 7.57 8.57 7.83 7.83 7.93 6.02 4.68 5.26 6.42 6.98 6.75
Note: Rates are per 1 000 population and for HT, per 1 000 female population over 15,

Source:

See Table 3.5,
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TABLE 3.8

OTHER SERVICES PRICE INDEX, BY PROVINCE, 1973-81

1973 1974 1975 1976 1977 1978 1979 1980 1981
NF 100.0 115.0 132.4 143 .4 145.7 165.9 165.9 217.8 241.9
PE 100.0 110.8 113.7 118.7 124.7 148.4 159.9 176.6 193.3
NS 100.0 108.8 118.0 131.7 135.7 154.6 167.0 191.9 214.0
NB 100.0 103.5 109.5 122.0 131.0 136.7 142.7 174.5 199.0
Qu 100.0 100.9 99.0 99.0 124.0 132.0 132.0 141.5 141.6
ON 100.0 107.8 110,2 118.6 125.0 129.8 137.8 148.1 174.8
MA 100.0 106.6 112.1 123.0 134.3 141.2 154.9 178.4 205.6
SA 100.0 114.1 117.5 127.7 136.5 144.7 156.6 190.1 221.3
AL 100.0 103.9 110.6 118.0 126.9 -~ 133.7 140.9 175.5 202.2
BC 100.0 108.6 122.9 132.1 134.0 153.0 152.6 183.7 227.5

Note: Derivation described in Section 3.5 of text; this index is based on unpublished fee schedule

comparisons, as compiled by Health and Welfare Canada to ensure consistency across
Jjurisdictions and over time.
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IABLE 3.11

INDEXES OF RELATIVE PRICES BY PROVINCE: 1973 - 1981

1973 1974 1975 1976 19717 1978 1979 1980 1981
Newfoundland
PpM/Po 1.00 .87 .76 .76 .83 .74 .74 .57 .68
P1H/P, 1.00 .87 .76 .76 .82 .74 .74 .56 .67
Peg/Pg 1.00 .87 .76 .76 .84 .76 .74 .56 .62
Pyr/Po 1.00 .87 .76 .70 .69 .60 .60 .46 .53
P,E.I.
PyM/Po 1.00 1.05 1.04 1.05 1.04 .91 .90 .87 .86
P1H/Po 1.00 1.04 1.03 1,05 1.04 .91 .96 .87 .86
Pey/Po 1.00 1.05 1.04 1.05 1.04 .91 .90 .87 .86
Pyr/Pg 1,00 .99 1.04 1.06 1.04 .91 .90 .87 .86
Nova Scotia
PuM/ P 1.00 1.00 1.00 .98 1.02 .94 .90 .81 .85
P1H/Po 1.00 1.00 1.00 .98 1.02 .94 .90 .83 .83
Poy/Po 1.00 1.00 1.00 .98 1.02 .94 .90 .81 .85
Pyt/Po 1.00 1.00 1.00 1.03 1.03 .98 .95 .86 .83
New Brunswick
PyM/Po 1.00 1.00 .98 .84 .87 .86 .85 .70 .15
P1y/Po 1,00 1,00 .98 .86 .87 .85 .91 .17 1.12
Pcu/Po 1.00 1.00 .98 .86 .87 .86 .85 .70 .74
Pyr/Po 1,00 .99 .98 .86 .87 .85 .85 .70 .74
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TABLE 3.11 (CONTINUED)

1973 1974 1975 1976 1977 1978 1979 1980 1981
Alberta
Pyum/Po 1.00 1.00 .98 .93 .93 .90 .98 .84 .82
P1g/Po 1.00 1.00 .98 .93 .93 .95 .92 .83 .81
Pey/Po 1.00 1.00 .98 .93 .93 .96 .96 .79 17
PyT/Po 1.00 1.00 .98 .93 .86 .82 .79 .64 .56

British Columbia

PuM/Po 1.00 1.00 .96 1,01 1.09 .99 1.05 .89 1.01
P1a/P, 1.00 1.17 1.30 1.42 1.52 1,39 1.48 1.25 1.32
Pcu/Po 1.00 1.01 .97 1.02 1.10 1,01 1.07 .91 .89
Pyr/Po 1.00 1.00 .88 .93 1.00 .91 .98 .82 .80

Note: Based on indices listed in Table 3.7 and Table 3.8.

1214















53
input variables would further aggravate the estimation difficulties due
to the high collinearity of health care data.

Chapter Two indicated support for economic incentives having a
bearing on variations in elective surgical rates. This chapter has
shown that there has been sufficient variation in benefit rates over
time and across provinces in Canada to warrant consideration of their
role in explaining variations in the output of elective surgical procedures
compared to other procedures.

Modelling the output response to changes in relative fees
focuses on the key providers in the Canadian health care system. The key
independent variables in an aggregate multiproduct profit function are

specified in Chapter Four.
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NOTES TO CHAPTER THREE

1 A comprehensive list of possible causes is provided by
Abel-Smith (1983).

2 See Brown (1983) for details.,

3 Calculated from confidential data provided by Health
and VWelfare Canada.

4 The subsequent definitions and descriptions of the four

operations are from Dorland’s Pocket Medical Dictionary (1977) and
Harrison's Principles of Internal Medicine (1983).

5 Haemorroidectomy refers to the surgical removal of haemor—
rhoids, which are dilations of the veins, and are often associated with
chronic infection. Conservative (non-surgical) treatment is often recom-
mended.

6 A hernia is a protrusion of a portion of an organ or tissue
through an abdominal opening. Those factors that increase intra-abdominal
pressure can bring about hernias if weaknesses have developed in the
abdominal region. If the hernia is small and asymptomatic, it is best
left alone; perhaps a change of lifestyle involving less heavy lifting
may be recommended. If it is painful or progressively enlarges so that
other organs are threatened, surgery would be recommended, provided that
the patient is not put at greater risk.

7 Cholecystectomy refers to the surgical removal of the gall-
bladder, due to the presence of gallstones. Lifestyle and a high calorie
diet are major factors in the formation of gallstones. Most cholecystectomies
are elective, The management of "silent gallstones” is controversial;
gallstone dissolution is an alternative to surgery. Le Riche and Halliday
(1983) in their study of Alberta surgical rates, noted that there was
" ... some evidence that cholecystectomy is being used as a prophylactic
[preventivel measure rather than a treatment for an acute problem” (p.

78) .

8 Hysterectomy is the surgical removal of the uterus. The
majority of hysterectomies are performed for elective purposes. See
Notes to Chapter Two, #1.

[ See Notes to Chapter Two, #1.

10 See Brown, 1983, p.53.
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11 In their study of Nova Scotia, Brown and Hicks (1983)
found billing above tariff to be more prevalent with respect to office
visits than for other categories of services. For family practitioners,
82 per cent of their over-billing was for office visits. However,
over—-billing for anaethesia was virtually non-existent, although 40 per
cent of all anaethesia procedures in Nova Scotia had been administered
by family practitioners. For specialists, the main service categories
subject toover-billingwereeye examinations(opthalmogists) and confinements
(obstetrics/gynaecology) .

12 Subsequent results were not altered materially when
"total physicians” was the independent variable instead of "surgical
specialists”.

13 The federal minimum standards are set out in Instructions
and Definitions for the Annual Return of Health Care Facilities (Part
One), Health and Welfare Canada (1976).

14 Both reports quoted in LeClair (1975).









APPENDIX I - TABLE 3.1C

SURGICAL SPECTIALISTS, BY PROVINCE, 1973-1981

1973 1974 1975 1976 1977 1978 1979 1980 1981
NF 61 73 75 79 81 92 92 90 92
PE 18 18 18 24 25 25 25 26 25
NS 193 199 206 207 211 214 214 222 217
NB 143 155 160 157 158 160 160 166 169
Qu 1556 1803 1874 1902 1926 1914 1958 1935 1980
ON 2046 2144 2218 2258 2269 2275 2299 2335 2377
MA 252 262 2617 269 267 268 264 269 272
SA 162 176 188 190 © 194 194 194 185 197
AL 412 432 441 454 464 474 471 476 496
BC 720 714 721 730 750 764 789 804 840
TOTAL 5563 5976 6168 6270 6345 6380 6466 6508 6665
Source: See Table 3.1A.
Note: The figures relate to October 1 of each year.
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HOSPITAL BEDS, GENERAL AND ALLIED SPECTAL HOSPITALS, BY PROVINCE, 1973-1981

APPENDIX TT — TABLE 3,24

1973

1974

1975

1976

1977 1978 1979 1980 1981

NF 1 693 1 759 1 804 1 968 1 808 1 789 1 927 1 926 1 784
PE 418 420 421 421 422 426 428 436 442
NS 3 428 3 423 3371 2 802 3 261 3 589 3 700 3 688 3 677
NB 2 7717 2 769 2 793 2 830 2 776 2 788 2 784 2 1751 2 747
Qu 20 327 20 242 20 268 20 020 19 620 19 167 18 992 18 395 17 647
ON 29 043 28 711 28 682 28 488 27 180 27 004 26 183 25 610 26 204
MA 3 873 3 607 3 736 3 842 3 898 3 860 3 819 3 790 3 849
SA 4 743 4 649 4 670 4 662 4 647 4 589 4 519 4 431 4 420
AL 8 077 8 043 8 035 7 965 7 870 7 922 7 953 7 967 8 140
BC 8 304 8 442 8 479 8 431 8 372 8 377 8 338 8 285 8 432
TOTAL 82 683 82 065 82 259 81 429 79 854 79 511 78 643 77 279 77 342
Note: The figures have been adjusted by the author to relate to October 1 of each year.
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FIGURE 4.1
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Substituting equations (4.5) and (4.6) into equation (4.4), the budget
constraint can be expressed as

H = L + f£(81) + g(89) (4.7)
If the amount of time necessary to perform a service increases as its
volume increases, the constraint defined by equation (4.7), expressed
in terms of leisure time chosen by the physician and the amount of each
service performed, can be represented by Figure 4.1. The physician is
assumed to maximize utility subject to the budget constraint (4.7),
given the prices of goods and services.

As the prices of the goods consumed by the physician and the
wages (fees) received for the physician’s services vary, points such as
a, b, and ¢ may be chosen. If data generated over time indicate that L
does not change as the price of goods and services vary, the resulting
points on the constraint frontier will appear as m, n, and r in Figure
4.2,

If data consistent with points m, n, and r in Figure 4.2
occur, the total time allocated to the provision of services 1 and 2
does not vary (although the time allocated between services 1 and 2 may
vary substantially). This implies that the maximization of utility by
the physician requires the maximization of

v o= U (L% x) (4.8)
where L* is the invariant level of leisure chosen and X is the consumption

of goods by the decision maker.
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FIGURE 4.2
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FIGURE 4.3
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supply equations from the variable profit function reduces the number
of parameters to be estimated and hence conserves degrees of freedom.
In addition, although the assumption of price-taking behaviour is not
essential for the application of duality theory (see Diewert, 1974),
price—-taking behaviour buys degrees of freedom in the econometric
estimation (see Diewert, 1973).

Diewert (1973, 1974) and others discuss a variety of flexible
functional forms and their empirical properties. Two specific functional
forms which satisfy the conditions imposed on the form of the profit
function and meet the criteria on the choice of appropriate functional
forms are the translogarithmic (translog) form and the generalized
Leontief form. The results of the econometric estimation based on these

functional forms are presented in Chapter Six.















TABLE 6.1

OQUTPUT SUPPLY PARAMETERS ESTIMATED BY
ORDINARY LEAST SQUARES (TRANSLOG FORM) — CANADA - (1973 - 1981)

VARIABLE HAEMORROIDECTOMY INGUINAL HERNIORRAPHY CHOLECYSTECTOMY HYSTERECTOMY
Ln PHMkt - .0181 (- .12) - .0692 (- ,75) - .0818 (- .70) .1359 ( 1.34)
Ln Pyt 0715 ( .34) 0753 ( .57) .3074 ( 1.88) 2581 ( 1.79)
Ln PChyt ~ .3043 (-1.57) - .0956 (- .83) - 6065 (-4.20) - .5544 (-4.23)
Ln Pyt - 1329 (- .66) - 0772 (- .62) .0532 ( .34) 0720 ( .55)
Dyp Ln Bot ~ .0813 (- .58) - .0016 (- .02) - .0799 (- .72) - .0935 (-1.00)
Dpg Ln Pogt - .0433 (- .31) .0504 ( .60) - .0662 (- .61) - .0974 (-1.04)
Dys Ln Pogt - .0625 (- .45) .0245 ( .29) ~ .0631 (- .56) - .0778 (- .82)
Dyp Ln Pogt 0025 ( .02) 0195 ( .23) - .0845 (- .74) - .1006 (-1.05)
Dqy Ln Poyt 0175 ( .12) .0315 ( .35) - .0504 (- .43) - .1197 (-1.19)
Doy Ln Poyt - L0271 (- .18) 0542 ( .60) - .0790 (- .67) ~ 1426 (-1.40)
Dya Ln Pyt - .0611 (- .40) 0398 ( .44) - .0701 (- .59) - .1798 (-1.71)
Dgp Ln Pogt - .0518 (- .36) - .0063 (- .07) - 1012 (- .87) - 1741 (-1.74)
Dar. Ln Pyt - .0275 (- .18) 0139 ( .15) - .0614 (- .52) - .1042 (-1.03)
Dpg Ln Poyt - .0012 (- .01) .0324 ( .36) - .0666 (- .57) - 1121 (-1.13)
Ln HPOP, ¢ .4067 ( 1.87) .1935  ( 1.41) 1706 ( .96) .0400 ( .28)
Ln SPOP, .3663 ( 1.88) 1671 ( 1.32) 0333 ( .22) .2155 ( 1.59)
Ln Qg poq .2699  ( 2.36) 13611 ( 3.11) .6169 ( 7.00) .4198  ( 4.23)
Constant 1.9674 ( 2.41) 1.4010 ( 2.65) 2.3915 ( 3.24) 2.1316 ( 3.75)
8% (adj) .8600 .8500 .9220 19200

Note: 1. The critical t-statistic for a two-tailed test at the 10 per cent level of significance with 17
degrees of freedom is 1.74 (t-statistics are in brackets). .
2. The equations correspond to the translog form; the coefficients are (short-run) elasticities,
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TABLE 6.2

LONG—-RUN SUPPLY ELASTICITIES DERIVED FROM ORDINARY LEAST SQUARES RESULTS

(TRANSLOG FORM) - CANADA - (1973 — 1981)
HM IH CH HT
P - .07 - .19 - .13 .32
PIy .26 .21 .50 .61
PcH -1.13 - .26 - .98 -1.32
Py - .49 - .21 .09 .17
NFP, - .30 - .00 - .13 - .22
PEP,, - .16 .14 - .11 - .23
NSP, - .23 .07 - .10 - .19
NBP,, .01 .05 - .14 - .24
QUP, .06 .09 - .08 - .29
ONP,, - .10 .15 - .13 - .34
MAP,, - .23 .11 - .11 - .43
SAP,, - .19 - .02 - .16 - .41
ALP, - .10 .04 - .10 - .25
BCP, - .00 .09 - .11 - .27
HPOP 1.51 .54 .28 .10
SPOP 1.36 .46 .05 .51

Note: Based on Table 6.1 parameter estimates.
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thousand population) results in a decrease in the number of cholecystec—
tomies per thousand population performed.

Vhere the variables HPOPy 4 and SPOPy¢ are entered separately,
there was little price response within the four procedures and relatively
little substitution would be expected on the basis of the short-run
elasticities in Table 6.4. The short—-run own-price elasticities derived
from (6.2) are of the form

9 Q; P;
a Pi Qi

-1 [Q - ¢; HPOP - y; SPOP - 65 Qj, t-1l
Qi

(6.3)

For the ordinary least squares estimates in Table 6.3, the general form
for the short-run cross-price elasticities is

9 Q4 Pj
Bij (Pj/P3) (1/Q3)
3 Pj Q; (6.4)

With respect to P,yt, separate cross-—price elasticities are calculated

for each province, the general formula being

8 Qi Po 1 8ix [Di.(Po/Pi)yl
d Py Qi Qi

(6.5)
where i=1,4 denotes the ith equation and k = 1,10 denotes the province;
the mean values of the variables, specific to each province, are substituted
in equation (6.5).

The general form for the short-run elastiecity with respect to
hospital beds reported in Table 6.3 is given by equation (6.6).

0 Q4 HPOP - @ HPOP
- 1
@ HPOP Qi Qi (6.6)
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TABLE 6.4
SHORT-RUN SUPPLY ELASTICITIES DERIVED FROM ORDINARY LEAST SQUARES
(GENERALIZED LEONFIEF FORM I) - CANADA - (1973 - 1981)
HM IH CH HT

PHM .07 .03 -.00 .26
P1y -.16 -.11 .07 .15
PcH -.05 .01 -.46 -.26
PHT .27 .06 .39 -.00
NFP, -.42 ~.07 -.10 -.11
PEP,, -.20 .10 -.06 -.06
NSP, -.23 -.01 .09 -.06
NBP,, .00 .03 .03 -.10
QuP, .06 .03 .03 -.09
ONP,, -.08 .09 ~-.00 -.19
MAP, -.25 .03 -.04 -.37
SAP, -.27 -.10 -.03 -.55
ALP, -.22 -.06 -.01 -.13
BCP, -.03 .03 .06 -.09
HPOP 44 .22 -.08 .32
SPOP .10 .16 -.30 .12

Note: Based on Table 6.3 parameter estimates, with mean values
assumed for the variables.




9 Qi

aPi

3 Q; SPOP
a SPOP  Q
-1 [ Q;
Qi

SPOP
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TABLE 6.5
LONG-RUN SUPPLY ELASTICITIES DERIVED FROM ORDINARY LEAST SQUARES
(GENERALIZED LEONFIEF FORM I) - CANADA - (1973 - 1981)
HM IH CH HT
PHM .14 .05 - .01 .59
PIy -.33 -.23 .61 .33
PCH -.10 .03 ~4.30 - .58
PyT .56 .13 3.36 - .01
NFP, -.89 -.13 - .86 - .24
PEP,, -.41 .20 - .50 - .14
NSP,, -.48 -.02 .74 - .13
NBP, .00 .05 .23 - .22
QuP, .12 .06 .28 - .20
ONP,, -.17 .18 - .02 - .42
MAP, ~.54 .06 - .32 - .82
SAP, -.58 -.20 - .23 ~1.22
ALP, -.46 -.13 - .12 - .30
BCP, -.06 .06 .54 - .21
HPOP .92 .44 - .73 .72
SPOP .22 .33 -2.57 .27

Note: Based on Table 6.3 parameter estimates and Table 6.4
calculations.
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An alternative method of entering hospital beds per thousand
population and surgical specialists per thousand population is multiplica-—-
tively as (HPOP.SPOP). To be consistent with the form of the generalized
Leontief variable profit function, the square roots of both variables
are entered. With Ay, denoting (HPOP i.SPOP : ), constant returns to
scale are imposed with regard to these independent variablesz. Such a
specification recognizes the need for both a surgical specialist and a
hospital bed for the patient undergoing elective surgery. The general

form of the supply equation for estimation is

4
Qrt = Bii Bkt - + . Bij (Pj/Pilke
J:
10
+ 3 B8k Dk (Po/Pidpt + ©1 Qik,g-1 +  eikt
k=1 (i#3)

(6.9)
The results for the second form are presented in Table 6.6 and

the corresponding elasticity calculations are presented in Tables 6.7

and 6.8,
The general form of the short-run own-price elasticity formula
is
9 Q; Py = -1 [Qf -Biji A-65 Qj,¢t-1]
9 Py U o (6.10)

where the mean values of Qj, A and Qj, -3 are substituted in (6.10).
The general form for the short-run cross-price elasticity is
9 Qg Pj

= B ij (Pj/Py) (1/Q3)
3 Pj Q3 (6.11)
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Again, with respect to Pokt» separate cross-price elasticities are

calculated for each province, the general formula being

90 Q; Po _ 1 8i [Dy.(Po/Pi)kl
d Py Q; Qik

(6.12)
Since constant returns to scale are imposed, the general form for the
elasticity with respect to hospital beds and with respect to surgical

specialists is given by equation (6.13).

9 Qi HPOP _ _E_ 1 [Big A1 = 8 Q4 SPOP
@ HPOP Q3 2 Q; d SPOP Q3
(6.13)
The long-run own-price elasticity for this speciﬂ}cation is
9 Q3 P; = -1 [Q - Bii Al
PR G = e (6.14)

(The remaining long-run elasticities are the short-run elasticities,
divided by (1 - 6;), with 6 not specific to each province.)

As indicated by the parameter estimates in Table 6.6 and the
elasticity estimates in Tables 6.7 and 6.8, entering HPOPyt and SPOPyy
in this multiplicative manner strengthened the responsiveness to changes
in the price of other procedures (P,y¢), especially in equations 1 (CH)
and 4 (HT). The expected negative sign is obtained for the relative price
term (Pcy/Pyr) and the result is statistically significant. Although
some evidence for substitution is found for the other operations, it

did not predominate within the subset of the four elective procedures.



TABLE 6.7
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SHORT-RUN SUPPLY ELASTICITIES DERIVED FROM ORDINARY LEAST SQUARES

(GENERALIZED LEONTIEF FORM II) — CANADA - (1973 - 1981)

HM IH CH HT
PyMm .08 .02 -.00 .24
Pry - .15 -.13 .05 .18
Pcy - .09 .01 -.47 -.26
Py .34 .09 .43 .03
NFP, - .42 -.07 -.08 -.11
PEP, - .23 .09 -.05 -.09
NSP, - .28 -.01 .09 -.10
NBP, - .02 .02 .04 -.14
QuP, - .02 .02 -.02 -.16
ONP, - .17 .08 -.04 -.27
MAP, - .35 .02 -.06 -.45
SAP, - .24 -.08 .02 -.55
ALP, - .27 ~.07 -.01 -.17
BCP, - .12 .02 .01 -.17
HPOP .28 .18 -.20 .24
SPOP .28 .18 -.20 .24
Note: Based on Table 6.6 parameter estimates, with mean values

assumed for the variables.
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TABLE 6.8
LONG~RUN SUPPLY ELASTICITIES DERIVED FROM ORDINARY LEAST SQUARES
GENERALIZED LEONTIEF FORM II) - CANADA - (1973 - 1981
HM 1§ CH HT
PuM .15 .05 - .04 .53
P1y - .30 -.27 .49 .39
PcH - .18 .03 -5.01 - .56
Py .71 .18 4.24 .07
NFP, - .86 -.14 - .15 - .25
PEP, - .48 -.19 - .54 - .19
NSP, - .58 -.03 .87 - .21
NBP,, - .05 .05 .37 - .31
Qup, - .05 .04 - .16 - .35
ONP,, - .35 .16 .39 - .58
MAP, - .72 .03 - .60 - .99
SAP, - .50 -.17 .19 -1.19
ALP, - .55 -.15 - .08 - .37
BCP, - .25 .03 .11 - .38
HPOP .58 .37 -2.00 .53
SPOP .58 .37 ~2.00 .53

Note: Based on Table 6.6 parameter estimates and Table 6.7
calculations.
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6.3 TRANSLOG REVENUE SHARE SYSTEM

The translog revenue function adapted from Appelbaum and Harris

(1977) is as follows

4 4 4
InR = 2 e lnP; + 2 3 2 Bij In Py 1n Pj
i=o i=o Jj=o
4 4
+.Z ¢j 1n Pj lnH + 3 1j 1n Pj 1n S
Jj=o J=0

+ths In H1ln S + 2 ¢y (1n 2

2

+ 2 tgg (1ns)?

2

(6.15)
where Py, Pj refer to output prices and H and S refer to the fixed
factors, hospital beds and surgical specialists respectively.

The revenue share equations corresponding to this translogrevenue
function are

Jdi = aj +.§ Bij In Pj + i InH + y{; 1In S
J=e (6.16)

where J; denotes the revenue share for the ith operation, (P; Qj)/R.
The t© coefficients cannot be estimated in the share equations.
To allow for dynamic adjustments, lagged revenue shares are included as
independent variables. Since the preliminary estimates suggested that
thecompositepriceindekshowedrelativelygreatresponse,dummyvariables

representing the provinces were attached to P,yit, and hence entered the

slope terms, rather than as intercepts.
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TABLE 6.10
SHORT-RUN ELASTICITIES DERIVED

FROM REVENUE SHARE ESTIMATES — CANADA - (1973-1981)

HM IH CH HT
PuM - 1.08 .06 .53 .52
PIy .03 - .64 - .11 .01
PcH .05 - .02 - 1.06 - .30
PHT .06 - .10 - .34 - 1.42
P, 6.03 13.03 54.96 48.79
HPOP - .76 - .96 - .98 -~ .95
SPOP - .87 - .87 - .99 - 1.01

Note: Based on Table 6.9 parameter estimates, with mean values

assumed for the variables.
Due to the unsatisfactory results, long-run elasticities

are not presented.












9 Q3
9 P;

Py
Q;
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TABLE 6.12
SHORT-RUN SUPPLY ELASTICITIES DERIVED FROM THE

GENERALIZED LEONTIEF VARIABLE PROFIT FUNCTION

CANADA - _ (1973 - 1981)

HM IH CH HT
PHM .14 -.01 .10 .25
PIH -.22 .06 .09 .19
Py -.10 -.03 -.41 -.34
Py .45 .05 .04 .19
NFP, -.05 -.01 -.02 -.02
PEP, ~-.03 -.00 -.02 -.02
NSP, -.04 -.01 -.02 -.02
NBP,, -.01 -.01 -.02 -.02
QuP, -.01 -.01 -.02 -.02
ONP, -.02 -.00 -.02 -.03
MAP, -.04 -.01 -.03 -.05
SAP, -.03 -.02 ~-.03 -.05
ALP, -.03 -.01 -.02 -.03
BCP,, -.02 ~-.01 -.03 -.03
HPOP and

.33 .32 .13 .23

SPOP

Note: Based on Table 6.11 parameter estimates, with mean values
assumed for the variables.
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TABLE 6.13
LONG—-RUN SUPPLY ELASTICITIES DERIVED FROM THE

GENERALIZED LEONTIEF VARIABLE PROFIT FUNCTION

CANADA - (1973 - 1981)

HM IH CH HT
PiM .21 -.01 .35 .54
PIH -.33 .10 .34 .41
PcH -.16 ~-.05 -1.52 -.74
Py .69 .08 .16 .41
NFP, -.07 -.02 - .08 -.04
PEP, -.04 .00 - .06 -.04
NSP,, -.06 -.02 - .08 -.05
NBP,, -.02 -.01 - .07 -.05
QuP,, ~-.02 -.01 - .06 -.05
ONP, ~.04 -.00 - .09 -.07
MAP, -.06 ~-.01 - .09 -.11
SAP, -.05 -.02 - .11 -.12
ALP, -.05 -.02 - .09 -.06
BCP,, -.03 -.01 - .09 -.06
HEOF and .50 .50 .50 .50

SPOP

Note: Based on Table 6.11 parameter estimates and Table 6.12
calculations.




d Q; Pj _ 1 1 [ Q; - Bii Al
aP; Q T2 Q; 1-6;
i
3 Qi Po _ 1 1 dik [Ayx Dy (Po/Pi)i? 1
3 Py Q; 2 Qik
9 Qg HPOP _ 1 1 3 Qi SPOP

S [Q - 65 Q,¢-11 =
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become evident when a data period greater than nine years (1973 to 1981
inclusive) is considered.

A major conclusion is that there is little price response at
the aggregate level. This may be due in part to the limited oppor-
tunities for a large price response in surgery, as compared with office
visits and consultations. Surgical procedures, particularly those
considered elective, also appear to be more subject to the constraints
imposed by hospital operating budgets.

In drawing conclusions from the study, the inherent multicol-
linearity and the consequent limitations of the data set arising from
the restriction of the time period to nine years must be borne in mind.
Subject to these qualifications, the major determinants of the supply of
elective surgery are the availability of qualified surgical personnel
and of hospital facilities. Overall, there is some evidence of substitu-
tion in response to changes in the price of all other procedures. There
is, however, a 1limited response within the four elective surgical
procedures considered. While price appears to play an important role,
the substitution in production that affects aggregate output is not on

the basis of price alone.
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NOTES TO CHAPTER SIX

1 The ordinary least squares results in Section 6.2 were
estimated by the Minitab statistical package. Systems estimations in

Sections 6.3 and 6.4 were conducted with the Shazam econometric package
(See White, 1978).

2 When increasing returns to scale were imposed on the
function, no material differences in the price coefficients resulted.

3 The ordinary least squares estimates for supply equations
are similar whether estimated for Canada or for various provineial
groupings. When the elasticities were calculated with the means for
different provincial groupings, .the results did not differ materially
from those for Canada as a whole.

4 See Johnston (1984), p.252.

3 In a study comparing the efficiency of OLS, GLS and
ML (Maximum Likelihood) estimators, VWoodland (1979) found that while
the GLS estimator was only marginally less efficient than the ML estimator,
the OLS estimator was found to be 16 per cent less efficient in that
higher standard errors were obtained for the latter.

6 See Notes to Chapter Four, #2. Berndt and Savin (1975)
find that if the restrictions implied by the adding up property of the
share equations are not imposed, the ML parameter estimates are no
longer independent of the equation deleted.

7 Johnston (1984) states that " (The) choice of which
of the ..... equations to drop.... is an arbitrary one. The SURE estimates
are not invariant to the choice of equation to drop. However, iteration
of the SURE technique will produce parameter estimates that converge to
the ML parameter estimates, which are unique and independent of the
equation omitted"” (p.340). Data constraints, however, prevent the
estimation of the supply (and share) equation for all other procedures.

8 A system of supply equations for the Atlantic provinces
was estimated using the SURE technique. The results were also inelastic
with respect to prices and to the variables denoting the key fixed factors
(see Waples, 1983).

9 Since the results are consistent across all functional
forms tested, the discussion here focuses on the generalized Leontief
estimates presented in Section 6.4. The unsatisfactory results obtained
for the translog form preclude comparisons of functional forms.
























129
priority of access to hospital facilities, and this might be reflected
as inelastic price responses.

The apparent lack of price responsiveness might result also
from the level of aggregation of the data used. Further work at a more
disaggregated level might reveal a greater response in supply, as
indicated by measures of price elasticities,- but this must await the

availability of suitable data.
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