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ABSTRACT

In the past decade visits to hospital emergency departments in
the United States have increased dramatically. The rate of increase
of emergency department usage has exceeded both the rate of increase of
population growth and the rate of increase in hospital inpatient or
outpatient clinic utilization. The increased use of hospital
emergency departments has focused attention on the difficulties and
shortcomings of emergency health care services. Complaints of over-
crowded facilities, depleted staffs and criticisms of quality of
care are expressed privately by patients and publicly by citizen
groups and elected officials.

This thesis describes a systems dynamics model of an urban
hospital emergency department. The authors have developed this
mathematical simulation in the hope that it might facilitate planning
and assist in the resolution of some of the complicated issues
attendant to the provision of emergency health care.

The model is based on the integration of four major interactive
components. These are: (1) the potential patient pool - patient load,
(2) staffing of the emergency department, (3) capital investment in
plant and facilities and (4) operational financial considerations.

Employing the basic model, one can simulate a variety of oper-
ating conditions in this ''typical" emergency department. Singly or
in combination, for example, one can alter the total patient load,
vary the mix of true emergency and non-emergency patients, the
relative attractiveness of alternate forms of care, and observe the
effects of these changes on staffing requirements, costs and capital
investment. The model also permits the simulation of staffing with
full-time salaried physicians rather than with interns and residents,
the increased use of physician assistants, the introduction of
neighborhood health centers and health maintenance organizations,



and the advent of some form of universal entitlement.

Preliminary testing of the model demonstrates that the growth
of the potential patient pool is the major driving force. Successes
in improving quality of care, staffing levels, or the financial
situation are relatively short-lived when steady growth of the
patient pool continues.

The model, as presented here, is regarded by the authors
as only a first approximation of what is possible. Experience with
this model, however, offers promise that with further refinement a
viable, working model of emergency health care services can be
developed. Such a refined model would prove valuable as a planning
instrument in attempting to solve some of the manifold problems of
emergency h=alth care planning and delivery.

Thesis Supervisor: Edward B. Roberts

Title: Professor of Management
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CHAPTER | INTRODUCTION

The problems that complicate the provision of health care in
the United States today are sufficiently severe to constitute what
has been described as a '‘health-care crisis''. The '‘crisis' label
may be disputed by some and variably defined by others. Agreement
can be found, however, in two general areas. Large segments of our
population do not have adequate health-care available to them at
prices they can afford and, secondly, government at all levels
has recognized that the rapidly rising health costs threaten to
upset any fiscal stability that remains.

This study examines but one aspect of the complex health-care
problem. In many ways, however, the area of emergency health-care
services represents a microcosmic example of the larger problem.
The choice of the systems dynamics simulation technique as a tool
for examining these complex interrelationships was made because its
implementation requires a fastidious description of the multiple
interrelationships that comprise the hospital-based emergency care
system. From this examination a logical model has been developed
that, hopefully, will permit rational decisions to be made with a

higher degree of predictable consequences than hitherto has been possible.

THE PROBLEM

The overcrowding of existing hospital emergency departments, the

rise in visits to emergency departments by patients judged not to hkave

emergency problems, the inadequacy in supply of emergency health-care
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facilities and the depleted supporting staffs for these facilities,
the increasingly frequent complaints about the quality of emergency
medical care -- all this laces today's lay and professional press.
These expressions of concern, indeed, prompted President Nixon to
call for, in his State of the Union message on January 20, 1972,
'""(development of) new systems of emergency health-care that could
save thousands of lives annually''. Significantly, this proposal
was the principal new idea offered by the President in the health-
care field. Public attention thus was focused further on the need
for solution to our emergency health-care problems.
In the past decade visits to hospital emergency departments
in the United States have increased one hundred twenty-two per cent.
In the same time the nation's population has increased only nineteen
per cent. Simultaneously, hospital inpatient admissions and outpatient
clinic visits increased approximately thirty per cent each (4). The
consequences of this disproportionately rapid growth in emergency
service demand, often not accompanied by increase or improvement in
physical facilities or in recruitment of increased professional staff,
are multiple and undesirable. They include overcrowding, a perceived
-- and probably real -- diminution in the quality of emergency health-
care, and a growing, increasingly expressed, dissatisfaction on the
part of the patients and families seeking relief at these facilities.
The causes of the disproportionate increase in the demand for
emergency health-care and dissatisfaction with that provided are not
known with certainty. Multiple explanations have been offered. Among

them are the following:



(a)

(b)
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Expansion of emergency physical facilities has not kept
pace with the population increase or its attendant increase
in service demand. |t seems fair to state that, in the past,
hospitals generally have expanded their capacity for emergency
services only after the demand became virtually critical.
Additionally, hospital emergency depaitments usually have had
a low priority in the allocation of capital funds within the
hospital complex. Generally, inpatient services have had
preference over emergency department facilities in modernization
and expansion programs.

Hospital emergency departments have become the doctor for
the urban poor. While metropolitan areas have acquired in-
creased concentration of low-income groups, practicing
physicians have left these central city ghettos. The hospital
emergency department frequently becomes the portal of entry
into the medical system for the patients from these areas.

The emergency facility proves to be the most convenient route
to the outpatient clinic Qhere, with the advent of Medicaid and
other forms of assistance, the urban poor receive their only
medical care.

One author, working at a large metropolitan children's
hospital recently commented, '""Not all families use the
emergency clinic for the same reasons or with the same degree
of consistency. Some use it for true emergencies, others as a
source of ongoing care. This differential utilization has been

associated with economic status, with high income families said




to use the emergency clinic for true emergencies, while low
income families use it as a source of ongoing care''(2).

(e) The mobility of the population is also cited as a causal
factor leading to the increase in emergency department visits.

An estimated twenty per cent of the American population changes
residence annually (4). Living in a new location without
established contacts, usually without a physician to call upon,
the hospital emergency department becomes a seemingly logical
source of medical care.

(d) The nature of private and governmental insuraince programs
also has led to increased use of hospital emergency facilities.
True emergency visits to a hospital facility frequently are
covered by insurance while treatment for the same problems in
a private physician's office are not. Many patients with what
might be termed ''semi-emergencies'' (sprains, sudden fever, minor
lacerations) are motivated to use the emergency department rather
than to visit their private physicians.

A recent review of emergency department visits made to a
metropolitan general hospital by patients sixty-five years of
age and older, before and after the introduction of Medicare,
indicates that emergency department visits by this age group were
more than four times as frequent following the advent of Medicare
as preceding it (33). This experience, however, apparently is not
uni form throughout the country (34).

(e) An absolute and relative decrease in the number of physicians
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no longer choose to deal with emergency visits in their offices
(or, it should be noted, in the patient's home). The emergency
department facilities afford a centralized location for complex
and expensive equipment. Many physicians find it easier and,
from their point of view, mre efficient to treat their patients
in the hospital emergency department.

(h) Another factor contributing to the growing emergency
department burden is the physician's concern with professional
liability. Few physicians will acknowledge openly that concern
regarding possible litigation for malpractice is a factor in
referring patients to the emergency department. It is the
authors' opinion, however, based upon personal experience and
interviews, that, increasingly, patients are referred to the
emergency department because of the physician's desire to

either divest or share possible isgal liability.

What rank order should be applied to these explanations for the
increase of emergency department use cannot be offered with confidence.
What can be predicted with assurance, however, is that without some
significant change in the medical care system, the striking influx
of hospital emergency department patients noted in the last decade
will not moderate in the foreseeable future.

Coupled with the increasc in emergency department visits has
been an emergency department professional staffing problem of sizable

proportions. Hospital emergency departments, particularly in
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in general practice has resulted in the emergency department
becoming, in many instances, the present day family doctor.
One hospital emergency department director expresses this view:
"By default we often become the Community Medical Cénter,
the providers of care for the patient with non-emergent
illness, who all the same has legitimate needs which the de-
clining number of general practioners can (or will) no
longer provide! (13). One result is that some two thirds
of patients seeking care at a hospital emergency department
do not have a true emergency (18).

(f) The hospital emergency department customarily offers
twenty-four hour per day service. It does not seem by
chance that peak patient loads in some emergency departments
occur on weekends or on mid-week afternoons when private
physicians may not be readily available. A Blue Cross
survey conducted in Michigan revealed that approximately
one-half of patients seen in an emergency department during
the period of study first had tried to reach their physician.
Half of these patients, one-quarter of the group, were unable
to reach the physician; the remainder were told to seek care
at the emergency department or instructed *o meet their own
physician at the emergency department (4&).

(g) The suggestion immediately foregoing may be viewed as
another factor contributing to the proliferation of emergency
department visits. With increasing specialization and so-

phistication in the technology of medical care, many physicians
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metropolitan settings, traditionally have drawn their physician staff
from interns and residents in training at that institution. Many of
these hospitals, however, no longer are competing successfully in
attraction of interns and residents. Fewer doctors are thus available
to staff the urban hospital emergency departments. In part this is
true because of the increase in the size and staffing patterns of some
of the popular teaching hospitals. Another influence is that many
specialties no longer require internship prior to the physician
entering his specialty training. The result is that fewer graduating
medical students enter the internship pool and the physician staffing
pattern in the emergency department then is relatively leaner in the
face of increasing demand for service.

In addition to this quantitative deficit can be added a
qualitative failing. With the major exception of university hospitals
or teaching hospitals affiliated with university teaching programs,
many hospitals are obtaining foreign trained physicians as interns.
While exceptions occur, the foreign trained physicians usually have less
suitable professional qualifications. Occasionally a language communi=.-
cation difficulty arises between the foreign physician and the distressed
emergency patient or family, leading to misunderstanding and a potential
lowering of the quality of emergency department care.

For mény interns and residents the emergency department expe-
rience has become a less attractive portion of their training period.
When given a choice, a sizable sample of new interns choose the less

frantic, more closely supervised teaching atmosphere of inpatient care,
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deleting the emergency department experience.

In order to cope with the shortage of physicians in the emer-
gency department, and ‘.1 an effort to improve the quality of care
administered, many hospitals are developing a staff of full-time,
salaried (or income guaranteed) physicians to provide care in the
emergency department (22). The use of these salaried physicians in
the emergency department then permits the hospitals to utilize their

interns and residents chiefly in the inpatient service.

SCOPE OF STUDY

The purpose of this study is to develop a method for examining
alternative policies for hospital emergency services. The technique
of systems dynamics has been employed because of the complex nature
of the problem. We have developed a computer program that permits
examination of alternative solutions to the problems of rising demands
for emergency services, the provision of professional care despite
shortage of physicians, the impact of changing insurance programs
and the changing cost of various levels of care.

The ''true' emergency described in this report is that defined
by Kluge et al (18). Two criteria must be fulfilled: (1) the patient
must have a problem which, even if not deemed serious, requires prompt
attenti.n by a physician and (2) the problem, by its nature, is apt to
need the facilities (x-ray, consultations, operating rooms) that are
available in a hospital. Examples of the latter might be examinations

following auto accidents, even if no injury is demonstrated subsequently,
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acute abdominal pain, even if later demonstrated to be only gastric
distress, and the threat of myocardial infarction, even though this
subsequently proves not to be the case.

The remainder of emergency department visits will be characterized
as non-emergencies. As noted earlier, these visits account for up to
two-thirds of the typical emergency department case load. By earlier
definition (18) these include: (1) conditions which, by their nature,
should be attended to within a twenty-four hour period but which do
not need the immediate availability of hospital facilities (sudden
high fever in a child, ligamentous sprains, minor abrasions or bruises)
and (2) those conditions which do not require the advice of a physician,
or conditions which could easily wait twenty-four hours or longer for
attention. This latter category would include distress such as a
lingering upper respiratory infection, a persistent headache or a
request for prescription renewal.

The hospital emergency department described in this model will
be that of a ''typical'' well-equipped urban hospital. [t would include
approximately 15,000 square feet of space, access to diagnostic x-ray
and laboratory facilities and a patient load of between 50,000 and
100,000 visits annually (the same patient coming to the emergency
department three times is counted as three visits). The staff varies
between 10 and 20 doctors, of whom one or two will be senior supervising
physicians and the remainder will be distributed between interns and
residents in a ratio of approximately two to one, and also includes
requisite nursing, paramedical and clerical personnel to support such

a program. The description of such a hospital emergency department,
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we would emphasize, serves only as a starting point for the systems
dynamics model.

An advantage of the systems dynamics model is the ability to alter
its characteristics and readily examine the consequences. The use of
this model, for example, permits the elimination of interns and residents
from the emergency department, such as would be the case in a
hospital that does not succeed in attracting them; it permits the
use of full-time contract physicians in the emergency department;
it further permits altering methods of reimbursement, changes in
demographic influences, and varying the patient load within broad
limits. The model is designed so that alterations do not affect
internal logical consistency. So long as that is maintained, the
quantitative measures of the component parts can be varied in the test
situation, and the likely outcomes of these variations determined by
computer simulation.

Several key features of hospital emergency department operations
are examined. These include the following:

1) Physician staffing. The traditional method of

providing physician care in urban hospital emergency departments
has been to use interns and residents. Increasingly, hospitals
have found it difficult to continue this method of staffing.
Efforts to do so have resulted in an increase in the use of
foreign trained physicians. Other hospitals have hired full-
time salaried physicians to fill this function. The variations
in such staffing patterns are numerous. The model has been

constructed so that the impact of these various physician
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staffing alternatives can be evaluated.

2) Nurse and paramedical staffing. The role of the

nurse in the function of the hospital emergency department is
a central and critical one. Many excellent hospital emergency
departments use nurses as triage officers. Other hospitals
are expanding the role of the nurse by employing her in a yet
more clinical fashion, as a "‘nurse-clinician'. In this ca-
pacity she substitutes for the physician in other professional
functions. A number of hospital emergency departments now are
using specially trained technicians, comparable to the

hospital corpsman of military service as ''physician-expanders''.
This model can incorporate these alternatives and permits the
exploration of variations in the mix on quality of care,
recruitment, patient satisfaction and costs.

3) Patient load and variety. The number of patient

visits and the nature of the patient problems are central to
the planning for the hospital emergency department. This study
examines the influences of demographic data, differences in
dealing with the true emergency patient and the present
majority of patients who are not considered true emergencies,
the impact of various reimbursement methods, and the devel-
opment of neighborhood health centers and/or health main-
tenance organizations. The model permits the prediction of
changes in emergency department load induced by these factors.

Indeed, the model reciprocally permits the prediction of the



-]7..
impact of changes in the patient load on the other elements in

the program.

L) Quality of care. The quality of medical care prob-

ably 1is the most elusive definition confronted in this effort.
The report attempts to assess the quality of care from two
points of view: (1) as perceived by the physician and (2)

as perceived by the emergency patient, his family and his
friends.

It is asserted that the physician will be most concerned
with minimizing the prospects of error in diagnosis and in
maximizing the prospects for cure and/or comfort. He will be
concerned to a lesser extent with the amount of professional
time expended, the length of the patient queue and the costs.

The patient, on the other hand, hopes for error free care
and provision of maximun comfort and prospect for cure or relief.
It is asserted that the patient is more concerned with waiting
time, professional attitudes confronted and, to a lesser extent,
cost.

Quality of care, as perceived by the patient, becomes
an important factor in influencing the patient load in the
emergency department. As perceived by the physician, quality
of care is important in the attraction arid maintenance of a
skilled professional staff.

5) Reimbursement policies. Medicare and Medicaid

have had important, even dramatic, impact on emergency

department usage (32). This report, with the use of the model
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described, explores the consequences of expansion of
insurance coverage on emergency department services.

6) Cost. Each of the issues described above influences
the cost of hospital emergency services. Further, the level
and rate of capital investment, the size of clerical staff,
costs transferred (or assigned) from the inpatient hospital
operations, and bad debt experience, all will affect the cost
of operating the emergency department. The systems dynamics
model developed in this report explores the interactions of
costs, staffing, patient-load, reimbursement policies and

quality of care.

The model developed in this study simulates only the hospital
emergency department, per se. Transportation systems, for example, are
not considered, nor is patient care once the patient has been admitted
to the hospital inpatient service. Other external factors are considered
only as they affect the patient-load. The model can be enlarged in detail
to incorporate many other features, but the scope of this report is

deliberately limited as described.

METHOD OF ANALYSIS

The model developed for this study d hospital emergency services
employs the systems dynamics technique described by Forrester (11) and
first applied to health systems by Roberts. This analytical
tool seemed particularly suitable to the study of hospital emergency

services. The interrelationships of the hospital emergency services
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with inpatient care, the community at large, and with economic and
social issues, provided a setting in which the systems dynamics method
would serve well. Within the hospital emergency department we find
striking examples of Professor Forrester's feedback systems. To
quote from Forrester (11):

A feedback system, which is sometimes called a ''closed

system'', is influenced by its own past behavior. A feedback

system has a closed loop structure that brings results from

past action of the system back to control future action. One

class of feedback -- negative feedback -- seeks a goal and

responds as a consequence of failing to achieve that goal. A

second class of feedback system -- positive feedback --

generates processes wherein action builds a result that

generates still greater action.

An illustration of the negative feedback, or ''goal seeking'
feedback, at work in the hospital emergency department is not difficult to
demonstrate. Patients with serious problems are seen as rapidly as possible
in the emergency setting. Patients with less obvious emergency problems
are obliged to wait for attention when the syst:m is overloaded and a
queue exists. An increase in total patient load has, as one of its
consequences, an increase in waiting time, before service, for the non-
emergency patient. An incresse in the patient waiting time, in turn,
decreases the perceived attractiveness of the emergency department to the
patient, or his family. [t then can be argued that non-emergeancy patients
will use the hospital emergency department somewhat less frequently as the
waiting time increases, in turn dampening the rate of increase of total

patient emergency department visits. These phenomena then constitute, in

Professor Forrester's terms, a negative feedback loop.
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An illustration of the positive feedback loop also is easy to
establish. As a hospital increases in size it becomes more ''complete'' in
terms of the services that it offers. A large hospital, for example,
might include a specialized care unit for patierits severely burned, or
a special respiratory care unit as part of its inpatient services. A
small hospital is less likely to have these facilities. The more complete
a hospital is in this sense, the larger the patient pool that it poten-
tially serves. With a larger patient pool, one can expect more
emergency department visits per unit time. This, in turn, leads to an
increased number of hospital admissions (some 10 or 11 per cent of
hospital emergency department visits result in hospital inpatient
admissions). The rate of patient admissions ultimately affects the use of
the hospital facilities, creating the potential for further specialized
development, enhancing the hospital ''completeness'', expanding its
attractiveness to a larger patient pool, and resulting in increasing
growth. Growth processes feed back positively to result in still
greater growth.

The complete description of any integrated system, industrial,
social, or biological, involves both types of feedback loops. They
interconnect with one another, but may act with differing delays in
time and with different magnitudes of response. A matrix of feedback
loops describing even simple systems rapidly becories complex.

The technique of modeling with systems dynamics requires
mathematical representation of the various relationships. With the

aid of the computer these quantitative relationships, and their
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influences upon one another, can be followed through time. The system,
or matrix, that quickly becomes too complex for the mind to follow is
manageable by the computer. Thus, while one can mentally visualize
the two loops described earlier, a system of ten, or many more, feedback
ioops, all interrelated to one another, is impossible for the mind to
follow. The computer, however, can trace these actions and influences,
synthesize the information generated, and provide descriptions of the
ultimate effects.

Employing the technique of systems dynamics, we have constructed
a mathematical representation of an urban hospital emergency department.
A limited number of hypotheses have been tested. The hypotheses have
been tested singly and in various combinations that will be described
subsequently. The hypotheses initially tested have been deliberately
kept simple and relatively non-controversial. This has been done so

that the logic of the model can be validated and then expanded.

SAMPLES OF HYPOTHESES TESTED

I. Employing physicians with greater experience in the
emergency department will lead to improved quality of
care, faster patient processing rate, increased patient

satisfaction and reduced costs per patient visit.

2. Increased use of nurse clinicians and paramedical personnel
in the hospital emergency department will increase patient
processing rates, improve patient satisfaction and will

reduce costs.
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3. Expansion of insurance programs will overload existing

emergency facilities.

k. Development of expanded insurance programs that pay
professional fees in private physicians' offices will

decrease hospital emergency department use.

The results and interpretations are discussed in subsequent

chapters.
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CHAPTER || DESCRIPTION OF THE EMERGENCY DEPARTMENT

This section describes the physical plant and facilities,
its organization, administration and staffing, and a description of
the services offered. Details are limited to those that offer in-
sight into the complexity of emergency department operations and assist
in the understanding of the model. The description is idealized.
It is not typical in the sense that few emergency departments contain
all the features and facilities described. On the other hand, the
description is realistic in the sense that nothing described is beyond
present economic, technologic, social or professional practices or

capabilities.

PHYSICAL PLANT AND FACILITIES

The model developed in this program envisions an annual
patient load ranging between fifty thousand and one hundred thousand
visits per year. The space required to provide service to this volume
of patient traffic is not precisely known. Our research suggests that
a minimum floor space of fifteen thousand square feet be considered.

The location of the emergency department within the hospital
complex is of great importance. The emergency department should be
placed so that the patient flow and attendant traffic arrives directly
at the emergency department from outside the hospital without having
to traverse other hospital facilities. The majority of patients seeking
kelp in the hospital emergency department are ambulatory, arriving

by private vehicle or public transportation. The ambulatory patient
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entrance shouid be designed and constr' cted so that no stairs need be
climbed or descended to enter the emergency department.

A registration and control area should be established at
the entrance of the emergency department. A small area with comfort-
able seating should be supplied so that the distressed patient and
relatives can be more comfortably positioned while the often misunder-
stood, but necessary, information can be gathered.

A resuscitation room should be placed immediately adjacent
to a separate ambulance entry. This should be out of sight and sound
of the ambulant patient entry and its waiting room.

The remainder of patient area within the emergency department
can be divided in design for two general functions, those serving
the true emergency patients and those areas serving the non-emergency
patients. [t is important that separate areas be established for
pediatric patients, psychiatric patients, patients suffering from
drug ingestion, and patients requiring special forms of intensive care.

An emergency operating room equipped to initiate care for
auto accident victims, gun-shot wounds, open fractures, crushing
chest injuries and central nervous system trauma must be provided.
ﬁhen prope:r iy used, this area can spare the use of larger more
expensive facilities in the hospital's principal operating suite.

Laboratory facilities can be limited to support of those
procedures commonly required, urinalysis and routine hematclogy. More
elaborate tests, such as those of blood chemistry, can better be

accomplished in the central hospital laboratory.
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Diagnostic x-ray facilities also should be present within the
emergency department. X-ray studies requiring the use of contrast
media can be done more expeditiously in the hospital's central diag-
nostic x-ray facilities.

Because of the turbulent social patterns and disruptions
caused by illness, it proves meritorious to have a division of the
hospital social service program established in the emergency
department area.

Patient care facilities for the non-emergency group should
include pediatric rooms, private offices for psychiatric interviewing,
examining rooms for obstetrical, gynecologic and urological patients,
as well as interview and examining areas for adult medical and surgical
patients. Multiple purpose conference rooms should be provided
within this area for discussion of complicated patients and for
staff meeting and teaching functions. A small library can be adjacent

to this area for the use of professional personnel.

ORGAN | ZATION AND ADMINISTRATION

The multiple demands placed upon the hospital emergency
department and the complex relationships necessary for responding
to these demands create a difficult organizational problem. The
functional structure more closely corresponds to a matrix organization
but, as described below, it would appear to represent a more traditional
pattern.

The organization is directed by a full-time physician who
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operates under a director of ambulatory services. In a smaller
hospital, the physician director of the emergency department also
can serve as director of ambulatory services. The director of
ambulatory services (or the director of the emergency department if
they are the same person) should be equally placed in the hospital
organization with directors of individual clinical and clinical
support services. The director of the emergency department has repor-
ting to him the nursing supervisor for emergency services and an
administrator. The former also is a member of the hospital nursing
hierarchy; the latter also is a member of the hospital administrative
structure. Reporting to the emergency department director of nursing
are the staff nurses and nursing asistants, as well as certain of the
technical, paraprofessional personnel such as surgical technicians.
The emergency department administrator has reporting to him record,
financial, insurance, and non-professional laboratory and x-ray
personnel.

The social service representatives in the emergency depart-
ment work with the nursing department but are not responsible to
them. They are jointly responsible to the administrator for the
emergency department and their own supervisors within the hospital
social service stiucture.

All physicians working within the emergency department are
professionally and administratively responsible to the physician
director for emergency services. While interns and residents normally

are members of the clinical specialty departments, while working in
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the emergency department they are under the direction of the director

for emergency services.

THE PROBLEMS OF STAFFING

Hospitals initially were created as agencies to house the
indigent when they took sick. The well-to-do, when ailing, were cared
for at home. On this basis, the large urban hospitals developed as
instruments for care of the poor. When advances such as anesthesia
occurred in mid-19th century, and the principles of asepsis developed
in parallel, surgery as a practical remedy became established. With
this development hospitals then expanded their function to serve as
agencies for patients from other socio-economic groups. The care of
the indigent patients was left largely to newly graduated physicians
as a vehicle for gaining experience. At the same time these young
physicians cost the hospital the least as they were unsalaried or
poorly salaried. The new physicians were eager to have the experience
and responsibility, and were willing to forego significar. financial
reward at the same time.

[n recent years this has changed. More hospitals offer
opportunities for interns and residents than there are U. S. graduates
to fill them. At the same time, the newly graduated physicians
and those in their postgraduate training period expect and receive
a salary neariy commensurate with their experience and responsibilities.

The dilemma of the emergency department today is that of

the hospital at large: How to provide the optimal care that every
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professional wants to supply and every patient understandably desires,
while keeping the costs at a level Tow enough so that individuals will
neither deny themselves care because of fear of higher charges,
nor be devastated by those charges when care is imperative. Costs
also must be kept within the abilities of insurance carriers to
meet them without constantly esca!ating the policy premiums, and
low enough so that the emergency department does not create a crisis
in cost allocations within the hospital, possibly denying other
hospital areas of less visible but equally important stature, their
share of the hospital dollar.

The central determinant and the ultimate solution to this
dilemma of services and costs lies with the staff of the emergency
department. On the one hand it is the staff that establishes
the level of care provided in the department. Their attitudes, their
skills and their numbers determine the quality of care. On the
other hand, it is their composition, their resourcefulness, and their
ability to work together that largely determine the costs of providing
emergency care. Without proper leadership and development of
motivation toward common goals, important coordination of effort
is lost and individual and institutional harm can result.

Clearly, recruitment of the best personnel, their organization
into a cohesive instrument with recognition of common goals, training
and continuous upgrading of all skills, and effective utilization of
all personnel are the most important managerial efforts within the

hospital emergency department. These lofty aims, however, frequently
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are difficult to achieve because of a number of problems.

The personnel working in the hospital emergency department
represent multiple functional units within the hospital. However
loyalties may be directed toward common emergency goals, if they ever
have been delineated, responsibilities and rewards are determined
elsewhere by persons not usually primarily concerned with the
emergency department.

Determinations of physician staffing are made, in part,
by viewing the experience as a learning one, yet operating under
the financial constraints imposed by the administration of the
emerg;ncy department. Patient care is, for most, a governing
principle but it necessarily operates within certain limits.

Nursing assignments are made, on the other hand, largely
from the standpoint of service to the patient. Financial constraints
operate here as well. Nursing staff and schedules are under the
direction of the nursing office, however, and do not always
coordinate optimally with physician assignments.

The shortage of physicians and nurses has led to the
suggestion that technical specialists be trained who can serve to
reduce the burden on the more highly trained professionals. Experience
suggests that such persons can be effectively trained and do serve
creditably as postulated. At the present time legal constraints
limit the role that the new physician assistants can play. Their
administrative and professional direction also is not clear at this
time. Many emergency departments have record room functions, house-

keeping functions, and other technical support areas separately
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administered. This creates staffing and service problems which can
be diminished by centralizing the authority in a single emergency
department administrative unit. The model described operates with
this in mind.

In summary, traditional emergency department staffing has
suffered on several bases. Too little coordination has been evident
in staffing decisions so that optimal team approaches to patient care
could be accomplished. Secondly, staffing decisions have been empir-
ically based and the data to support them have been scant. To these,
also, can be added the problems of rising salaries and the difficulty
of recruitment of personnel. The model described permits examination

of alternatives that take these problems into consideration.

SERVICES PROVIDED

The history of the development of hospital emergency

departments is that of initially providing care for patients
accidently injured. As medical knowledge improved the hospital
emergency department became the point at which, in the cases of
illness developing acutely, distinctions could be made and initial
treatment supplied. Social issues, however, rather than medical issues,
have played a larger role in shaping the evolution of the hospital
emergency department irto the complex organization it represents today.

The poor who did not have acute illnesses were cared for
in large, out-patient clinics that developed in urban hospitals. These

were modeled after the clinics developed in the hospitals in western
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Europe from which most of our medical traditions have come. When
these clinic patients became ill at times outside of clinic hours
they were brought to the hospitals for care. As surgical techniques
improved activities in the emergency department increased. The
development of the automobile increased the amount of trauma seen
in hospital emergency departments.

An exponential growth of activities in hospital emergency
departments has taken place during the past twenty years. It is in
this time that great social dislocatiors have occurred in this country.
Many rural families have moved to the city. The total populaticn has
increased but we have not had a proportionate increase in the number
of physicians entering practice. Our political and social conscious-
ness has developed to the point where health care has been recognized
as a fundamental human right. lInsurance programs that permit the care
of those who previously could not afford it have been created. All of
this has resulted in demand for health care that could not be supplied
within the previous structure of the system. The hospital emergency
department has evolved as the most elastic facility for relieving some
of the burden on the total system.

Scientific discovery and technological development also have
added to the growth of the hospital emergency department.

Surgical techniques that permit repair of injuries to major blood
vessels and even to the heart, itself, the use of roentgenographic
techniques to demonstrate illness and injury, the development of new
bacteriologic and serologic methods for rapid diagnosis of certain

infectious illnesses -- all these have contributed to increasing
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patient traffic.
Improvement in transportation systems also has played a

part in increasing the activities in the hospital emergency department.
In major metropolitan areas public transportation, while not free
of fault, facilitates transit to the hospital. The development of
high speed roadways for the use of rural populations, coupled with
the rapid growth of the automodile in our cities, also has increased
emergency department activities. Interestingly, there has been no
proportionate growth in per cent of patients arriving by ambuiance.
Over a several year period in one community studied, the patient
arrival by ambulance has remained at a relatively constant ten to
eleven per cent. During this same period emergency department visits
grew at a rate of eight to ten per cent per year (18).

Today not only the poor seek medical care in the hospital
emergency department. The middle-class and well-to-do also use the
emergency department as their physician on occasion. In the case of
the indigent, they either have no other access to care or require it
at a time when the clinic is not open. In the case of the middle-class
or well-to-do, it may be that care is required at a time when their
own physician is not available or, most interestingly, at a time
when they do not wish to bother their private physician.

Preliminary data suggest that the nature of insurance
coverage also has resulted in a disproportionate use of emergency
department facilities. Certain insurance programs will pay for
services rendered in an emergency department but will not pay for them

when the same services are performed in a doctor's private office
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or in a private laboratory. Understandably, there is some tendency
for the patient to seek his care where he does not have to pay for it.
The model developed in this study represents an emergency
department that can provide a wide range of services. The model
makes only general distinctions between true emergencies and non-

emergencies. In the category of true emergency would be services

supplied because of injury that might be life-threatening, such as
head injury or severe chest or abdominal injury. Acute illnesses
such as myocardial infarction ('"coronaries''), pulmonary embolism

and infarction, pneumonia, bleeding esophageal varicies or bleeding
peptic ulcer, all these represent examples of acute illness that are
considered true emergencies. Psychiatric problems represent a
significant portion of true emergencies. Obstetrical complications
can represent ture emergencies. Some dental problems also can be

so considered.

Problems that are classified as non-emergencies represent

a heterogeneous group. Most are genuine medical problems and the
classification depends upon the urgency. Others are more social than
medical, and yet others can be considered public health problems
rather than emergency problems. Examples include unexplained headache
that has lasted for a day or two, unexplained temperature elevation

of a smiliar duration, recurrent abdominal discomfort that is trouble-
some but not disabling, and upper respiratory symptoms. Referrals of
aged patients by family who no longer feel able to care for them at

home, and similar referrals from nursing homes when the patient inter-
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rupts the routine of care, also serve as a source cof referral.
Increasingly, patients with venereal infections seek their care in
what they view as the anonymity of the hospital emergency depart-
ment, rather than seeking care privately or, in the case of students,
at the institutions where they are enrolled. Some patients who
normally are seen in the hospital clinics will seek prescription
renewals at times when the clinics are not open. Toothache that
somehow can be tolerated during the day often becomes intolerable
at night and patients seek relief in the emergency department for
this. [t probably is fair to state that there exists virtually no
complaint of medical or social sort where comfort or redress is not
thought possible in the hospital emergency department! While the
model developed does not deal with all the spec¢ifics, it is important
to bear in mind the diverse demands that are made on the emergency
department while it tries to cope humanely and efficiently with the

problems brought to it.
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CHAPTER Il THE UTILIZATION OF THE HOSPITAL EMERGENCY DEPARTMENT

This description of emergency department utilization is based
in large part upon data derived from studies conducted in Rochester
and Monroe County, New York. The data and impressions are derived
€rom published studies conducted by the Genesee Regional Health
Planning Council, departments of the University of Rochester School
of Medicine, the Neighborhood Health Center, Inc. of Monroe County
and from interviews, personal observations and experience of the

authors of this report.

POTENT!AL PATIENT POOL

Although numerous studies have been made of individual
hospital emergency departments, studies of emergency department
utilization of entire communities are notably uncommon. Such studies
have been conducted during the past several years in Monroe County,
New York, and many of the data used to help characterize this model
have been derived from those studies.

A key consideration in this model is what we call the poten-
tial patient pool. The 1970 federal census figures indicate a
population of approximately 712,000 in Monroe County. This figure
represents a compounded rate of growth of approximately 2.1 per cent
per year over the previous decade. Cumulative data for emergency
department utilization do not exist for the same ten year period. In

a single hospital (The Rochester General Hospital), the rate of
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increase of emergency department utilization for this i960-1970
period was approximately eleven per cent per year. For the entire
Monroe County area in the two year period 1968-70, the annual rate
of increase in emergency department utilization was approximately

8.6 per cent.

DEMOGRAPHIC INFLUENCES

Demographic data are of particular importance in any effort
at policy planning in the health care area. Not unexpectedly, the
urban population utilized emergency department services at a greater
rate than did the suburban areas. The communities surrounding,
but not including, the city of Rochester contributed 165 patient visits
per year per 1,000 population in 1970. During that same year, the
population of the city of Rochester utilized emergency department
services at the rate of 453 patient visits per 1,000 population.

The consolidated urban and suburban utilization rate for 1970 was

285 visits per 1,000 population. For the city of Rochester, the

annual growth rate in utilization for the two years, 1968-70, corrected
for population growth, was just over 3 per cent per year. For the
suburban areas, the annual growth rate of utilization, corrected for
population, was approximately 2.5 per cent.

When one looks at smaller divisions within the city one
finds equally interesting data. Certain areas of the city have been

designated as major poverty areas. The population within these areas
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declined in the two years mentioned, as did the absolute number of
emergency department visits. Nonetheless, the utilization rate of
emergency services still increased. The rate in 1968 was 964 visits
per 1,000 population and in 1970 the rate was 972 per 1,000 population.
These figures represent rates six times that for suburban areas,
and more than twice that for the city at large. In 1970, 15.5 per
cent of the urban population lived in the two lowest socio-economic
areas. Some 40 per cent, however, of all emergency visits from the
city came from these two areas. The emergency visits were not a
consequence of more accidents or more ''true emergencies''. The 1968
data suggested that 72 per cent of the visits from these areas could

have been treated in a physician's office.

REFERRAL PATTERNS

The overwhelming majority of visits to the emergency
department are stimulated by the patient or the family. In 1968 two-
thirds of the patients were so referred; two years later these self-
referred patients represented three-fourths of all the patient visits.
A socio-economic point not to be overlooked is that patients represen-
ting the highest socio-economic areas were six times more frequently
referred by private physicians than were the poorest patients (16.8
per cent for the former to 2.8 per cent for the latter) in 1968. In
1970 the ratio for frequency of referrals by private physician for the
richest was four times that for the poorest patients (9.3 per cent for

the former to 2.3 per cent for the latter). A sizable drop occurred
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in the physician referrals in the highest socio-economic group, but
the already low rate of referral by physicians among the poor dropped
even further, possibly reflecting diminished access to private care.

The ratio of patients transported to the emergency department
by ambulance has remained relatively stable at about 11 per cent of total
patient visits over the past several years. A generous scatter about
the 11 per cent figure is noted for various hospitals in this study
as well as variation in the same hospital figures over a period
of time. Most patients (approximately 86 per cent) arrived at
the emergency department having been transported by public trans-
portation or private automobile. One inference that might be drawn
from this relates to the greater incidence of medical problems, rather

than accidents and disabling injuries.

TYPE AND SEVERITY OF CLINICAL PROBLEMS

Other information held to be important in developing the
model is the nature of the problem suffered by the patient and some
assessment of its severity. A classification designed by Kluge et al
(18) was employed. Three definitions were used. The first was
that of no emergency condition present. This described those con-
ditions which either did not require the advice of a physician, or that
could have waited twenty-four hours or more before the patient sought
attention. The second was considered an emergency in that the patient
should be seen prior to the elapse of a twenty-four hour period,

but did not need immediate availability of emergency facilities. The
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third classification was that of a true emergency. These patients
had problems that, even if later not serious, required prompt
attention by a physician and, by their very nature, were apt to
require facilities such as x-ray, operating rooms and the consultation
of other physicians.

Data from two separate studies were analyzed. The studies
were not perfectly comparable so that rigid comparison is inappropriate.
Nonetheless, helpful information has been derived from them (36). A
1968 study concluded that 35 per cent of patients seen in one hospital
in Monroe County were true emergencies and 65 per cent were seen
for problems that could have been dealt with in the physician's
office at a later time. A 1970 study which included all hospital
emergency departments within Monroe County, concluded that 55 per cent
of patients seen could be considered true emergencies. This latter
figure was derived from reviews of the same records made independently
by an experienced nurse and an experienced physician. The nurse
concluded that some forty-nine per cent were true emergencies; the
physician concluded that something over thirty per cent were true
emergencies. Either, or both, voted some fifty-five per cent true
emergencies. These data conservatively suggest that as many as one-
half the patients seeking emergency department care could be well
served in some other facility.

When one examines emergency department visits by diagnostic
classification some constancy over a several year period is observed.

Injuries or adverse effects from chemicals or other external causes
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(burns) represented forty-six per cent of patients visits in 1968 and
forty-four per cent in 1970. Respiratory illnesses represented eleven
per cent in both studies; other infectious illnesses represented four
per cent in both studies. An apparent increase in psychiatric diagnoses
occurred between 1968 and 1970, going from three per cent to five per
cent of the total. {f one views all of these in the aggregate, medical
rather than surgical, problems represented some forty-five per cent of
all problems in 1968, and forty-five per cent of all problems in 1970.
A more careful examination of accidents and injuries reveals that prob-
lems related to falls, or to piercing or cutting injuries, represented
forty-three per cent of all visits in 1968, and forty-three per cent in
1970. Vehicular accidents constituted nine per cent in 1968 and eight
per cent in 1970. Injuries inflicted by one person upon another repre-
sented four per cent in both of the two study periods; animal bites
represented four per cent of all accidents in 1968, and four per cent in
1970.

As noted earlier, the fraction of emergency department visits
that led to patient hospitalization was very similar in 1968 and 1970,
10.6 per cent in 1968, and 10.9 per cent in 1970. In 1968, 74.8 per
cent of patients were either sent home or referred to their own physician
following treatment. In 1970, 72.1 per cent were similarly handled.
In 1968, 8.3 per cent of patients' visits led to an outpatient clinic
referral. In 1970, 7.8 per cent of patients were similarly referred.
A point that we will return to later is that, in 1968, 1.4 per cent of
patients returned to the emergency department again with a problem

(presumably) related to the first visit, while 1.9 per cent of visits
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could be so related in 1970. Patients pronounced dead on arrival at the

emergency department represented 0.4 per cent in both study years.

AGE DISTRIBUTION

The age distribution of patients seen in the emergency deparment
appeared to change little between 1968 and 1970. A decrease of approxi-
mately five per cent in visits by children under ten years of age was
noted in this time span. This modest, but probably significant, decrease
has been attributed to the development of a neighborhood health center
in a low socio-economic area within the city of Rochester (36). A
surprisingly constant relationship for the two separate studies was
observed in virtually all other age classifications. The distribution
by gender alsc stayed the same, with some 55 per cent of visits being by
males and 45 per cent by females; this despite the fact that the distri-
bution by sex throughout the county reveals that some 48 per cent of
residents are males and 52 per cent female. Thus, some seven percentage
points greater visits by males are noted than would be proportionate to

their representation in the population.

INFLUENCE OF INSURANCE

A separate inquiry, questioning influence of insurance programs
on age distribution of patients seeking emergency department care,
was carried out at the Rochester General Hospital. This revealed

that when emergency department visits by patients sixty-five years
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of age or greater was compared for January, 1965 -- eighteen months
prior to the implementation of Medicare -- with January, 1970, after
three and a half years experience with Medicare, the total patient
visits in the emergency department had increased 72 per cent, but the

increase in patients over age sixty five was more than double that,

at 146 per cent.

Consideration of the source of payment for emergency depart-
ment visits revealed differences difficult to interpret. In 1968,
51 per cent of visits were paid for by Blue Cross, whereas in 1970
43 per cent were similarly covered. This decline would appear to be
significant but is difficult to interpret for several reasons.
Principal among these is the change in the economic situation in the
area during that time. Unemployment increased sharply between those
two dates and it is possible that a significantly smaller fraction
of the patient pool was covered by insurance. This is conjectural
as these data are not available. In 1968, 15 per cent of emergency
department visits were paid for by Medicaid, whereas in 1970, 20
per cent were so covered. This would be in keeping with the increase
in unemployment in the community. The percentage of patients who
paid for their visits themselves, without insurance, stayed nearly
constant at about 11 per cent. Medicare changed from some five per
cent of the visit payments in 1968 to 3.5 per cent in 1970. This is
quite different from the data gathered at the Rochester General Hospital.

No obvious explanations are at hand.
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Cumulative data about the costs of operating the emergency
departments are not available. |[In fact, few precise data of the
costs of operation of the emergency department in individual hospitals
are available. Despite uniform accounting procedures required in
hospitals in the state of New York, allocation of costs within the
hospital to the emergency department presently do not permit rational

analysis.
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CHAPTER [V THE- SYSTEMS DYNAMICS MODEL

Introduction

A model is viewed popularly as a representation of an object
or a structure. The model may be precise in detail, exquisite in
its execution and may describe reality in every sense. The model
may be constructed on a diminutive scale as, for example, in the
case of bridges or dams, on a scale equal to the object or structure
it represents, or it may be on a vastly expanded scale such as models
designed to illustrate the structure of chemical substances at the
molecular level.

A model can be viewed in other ways, however. [t serves as an
abstraction of reality and, in a functional sense, substitutes for
reality. Few who have seen a young boy flying his airplane constructed
of clothes pins, or observed a young girl lavishing affection on her
Raggedy Ann doll - neither of which models represents the real world
objects of excitement or love in more than the simplest sense ~- will
have difficulty in accepting the utility of physical models.

Models of processes probably are a good deal more common than
models of objects. These process abstractions, most commonly mental
images, govern much of our thinking. Our imagery permits us to identify
and—relate the components of the model and to restructure it in ways

that permit increased understanding and utility.
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The utility of the mental model may take a number of forms.
Complex phenomena may be understood through integration of simple
processes. Psychological stability may be enhanced by clarification
or simplification of previously complicated events. The point to be
made here, however, is that virtually all of our thought processes
employ models.

The success achieved by employing a model depends upon many
factors. Prominent among these are the degree to which the problem
or process can be modeled by building its whole from simple com-
ponents, the degree to which the model bears fidelity to the real
structure or process being modeled, and the ability to express the
relationships of the component parts of the model in quantificable
terms. When the latter can be achieved, ambiguity diminishes.
Descriptive weaknesses in the model are minimized when the model can
express relationships ip mathematical terms.

A goal common to most model design is that the process improves
our understanding of the real phenomenon being modeled. The model
often represents a simplification of the real problem. In this way
the essential structure of the problem can be clarified or emphasized.
This simplification in the model structure often is challenged because
the model no longer perfectly resembles the real structure or problem
it describes. Forrester defends against such criticism by suggesting
that models should be judged, not on an absolute scale that condemns
them for failure to be perfect, but rather on a scale that approves

them if they succeed in clarifying knowledge and insights into
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systems (11).
DEFINITIONS

A system can be defined as an organized or connected group of
objects, or a set of principles or ideas, that are related by some
common function or belief. The term, system, is used in this report
to represent a grouping of personnel, practices and programs that work
toward a common goal.

A dynamic system is one that varies with time. The behavior
of the system is influenced by the passage of time.

The systems dynamics model described in this report is an
example of a simulation model. To model by simulation requires a
detailed description of the process being modeled. The various factors
and events that cumulatively constitute the process being modeled must
be identified. Relationships between the component parts must be
established and the results of the interactions evaluated.

The systems dynamics simulation, however, requires more than
that. This special type of simulation further subsumes that the
component parts of the system being modeled influence one another over
a period of time. They have a dynamic, rather than a static, relation-
ship.

The essential characteristic, indeed, the sine qua non, of

the systems dynamics relationship is the ''feedback'. This states that

the function of the system is influenced by its own past behavior. A
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popular illustration of the feedback system is described by the
relationship between the furnace of a home and the thermostat
which controls the temperature in the home. The heat generated by
the furnace is controlled through the action of the thermostat
influenced by the heat previously generated by the furnace. When
sufficient heat has been produced so that the room temperature reaches
a desired level the thermostat functions to turn off the furnace so that
no more heat is generated. |If insufficient heat has been generated so
that the temperature of the home has not reached the desired level, the
thermostat permits the furpnace to generate more heat. This is defined
as a ''goal-seeking'' or ''negative'' feedback system.

An example of a complex, biological, negative (or goal seeking)
feedback system is that which helps govern the oxygen carrying capacity
of blood in man. When the hemoglobin level in blood falls, the kidney
responds by producing a precursor of a hormone that stimulates the
development in the bone marror of the hemogiobin containing red blood
cells. The oxygen carrying capacity of the blood is then increased by
the newly produced red blood cells. When the hemoglobin level is at
or above the level necessary to transport oxygen normally, production
of the hormone precursor by the kidney is diminished and fewer new red
blood cells are delivered to the circulation.

Positive feedback systems also exist. Systems governed by
positive feedback are those in which an action or process results in
yet more action or more product. A simple example of positive feed-
back is offered in the area of personal finance, that of the bank

savings account. I[nterest paid on a deposit, if not withdrawn, enlarges
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the sum on deposit so that interest subsequently paid is yet larger
and when added to the savings generates yet larger earnings when
interest next is paid.

An example of positive feedback in human biology can be drawn
from a disease, acute leukemia. The proliferation of leukemic cells
results in the production of more acute leukemic cells so that they
generate in a logarithmic growth fashion. Normal white blood cell
production is characterized by a negative, or goal-seeking feedback
system where the goal is a stable level of white blood cells.

Most social systems are complex; they are described best by a
large number of related feedback systems. The feedback systems, in
summation, constitute an integrated structure with characteristic
behavior.

The conceptualization of a program or process so that it can
be modeled as a dynamic system requires that the components of the
system be described or classified in one of two fundamental ways. These

two types or classes of descriptors are levels and rates.

A level represents an accumulation of whatever is being
described. A level can be the amount of money in a savings account,
if the system being described is one of personal finance; a level can
be the volume of packed red blood cells in the circulation if the
system being described is that of normal physiology; a level can also
be the number of physicians working in a hospital emergency department
if that is the system being described. A level is the state of one

component of the system. AIll of the levels in a system cumulatively

describe the state of the total system.
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A rate is a description or statement about how a level is
changing. It is a statement of behavior, a depiction of an action.

A rate isAmeasured over a period of time and is given as an
average. Rates of speed can be measured as miles per hour or feet
per second, rate expressions of changes in financial levels can be
described in dollars per year and rates of energy expenditure may be
stated in terms of calories per hour. The interval of time over
which a rate is measured can be vanishingly small; the rate

-

calculation thus becomes increasingly accurate but it is, nonetheless,
measured over a period of time. Accordingly, the rate must be
considered an estimate. The estimate may be very precise when the
time interval is very small, but the time period is never zero.

In the mathematical sense, levels are integrations. The
levels integrate the results of change in the system. The levels
in the system do not change instantaneously. They are a function of
the accumulation of changes in the rates and these occur only over a
period of time, however small.

Rates, in turn, depend upon levels. Changes in levels
determine the rates and the rates, in turn, determine the levels.
This, in essence, describes the closed feedback loop.

A concept of value in the design and clarification of a systems
dynamics model is that of the auxiliary function. The auxiliary is a
statement (equation) that assists in the development of the statement
(equation) of the rate that immediately follows the auxiliary statement.
It is an algebraic subdivision of the rate equation. [t can be united

with the rate equation or eliminated altogether, without fundamentally
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changing the structure of the system. The auxiliary serves, however,
to clarify the system and can be an advantage in the model.

In summary, a system can be classified as open or closed.

The latter is known as a feedback system. The closed system is
influenced by its own past behavior. The past performance governs
future results. The closed, or feedback, system can be subdivided
into negative or positive feedback systems. The negative, or self-
correcting, feedback system is considered a goal-seeking system. It
responds and modifies its future performance based upon knowledge

of its past performance. The positive feedback system is a growth
generating system. Past action produces results that in turn produce
still greater results. Logarithmic increase is the characteristic of
the unspoiled, positive feedback system.

The necessary components of a feedback system are levels and
rates. The levels integrate (accumulate) the results of past levels
and past rates (actions) and are changed only by the rates. The rates
describe how a level is changing.

Designing a model by describing a process step by step is called
simulation. The description of levels, rates and feedback processes
characterizes the systems dynamics type of simulation.

Employment of the computer in simulation modeling permits the
building of complex models that otherwise would not be possible. The
use of the computer also permits repeated change, modification and
evaluation of the model. The model can be refined as perceptions into
the workings of the system improve. The validity of the information

generated depends upon the accuracy of the model description. The
computer offers the opportunity for repeated iterations so that theory
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and assumptions about the model behavior can be challenged repeatedly.
The understanding of the process or program being modeled thus inevitably

improves.

THE MODEL: ITS RATIONAL BASIS, SAMPLE EQUATIONS, CONSTRUCTION

AND [LLUSTRATIVE RESULTS

This model, which describes an urban hospital emergency department,
is viewed as consisting of four major components. These, in turn, have
smaller subsystems. All of these interact with one another in the
functioning of the model. The major divisions of the model are:

1. The potential patient pool and the patient load that develops

from that patient pool;

[I. The staff necessary to provide care in the emergency department;

I11. The capital investment in the emergency department facilities,
including plant and equipment;

IV. The financial aspects of the emergency department operation.

The following paragraphs illustrate the development of equations
used in the construction of the model.

The potential patient pool (PATPOOL) provés to be the most
important factor in determining the degree of hospital emergency
department activity. PATPOOL has been defined, in this model, as the
number of individuals potentially served by the hospital emergency
department. This can be considered a catchment area but it should

be viewed abstractly rather than in a geographical sense. Many patients
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who select a hospital for their emergency department care do not do

so because of geographical convenience but for other reasons that will

be discussed subsequently.

The patient pool for this model is stated to be 150,000
individuals. The growth rate constant of this population (PGC) is
stated to be 1.5 per cent per year, compounded. The equations describirg
this are as follows:

PATPOOL = PATIENT POOL (INDIVIDUALS)

PATPOOL.K = 150000%EXP (PGC*TIME.K) 22, A
These expressions indicate that the patient pool at any time, K, is
equal to 150,000 people multiplied by the exponential growth rate
constant (1.5 per cent per year) at the time K.

Our research data suggest that about 40 per cent of the
potential patients of an urban hospital emergency department will
annually experience an incident that will rasult in a visit to the
hospital emergency department. This has been defined as the POPULATION
PERCcIVED EMERGENCY (PPEMER), defined in equation 22.2, C:

PPEMER = .4(DIMENSIONLESS)

The population perceived emergency equals .k. This is a
dimensionless number, representing the per cent of the potential patient
pool that will demand emergency services. As the initial value for the
potential patient pool is 150,000, the modeled emergency department has
an initial patient load of approximately 60,000 visits per year.

A somewhat more complicated statement dealing with patient visits

to the emergency department is illustrated by equation 21, R. This



-53 -
equation defines the CHANGE IN PATIENT LOAD (CPL) which is expressed
in visits per year. The equation is:

CPL.KL=PAEDTP .K*PATPOOL.K*PPEMER

This states that the rate of change in patient load between two
points in time K and L is equal to the perceived attractiveness of the
emergency department to patients at time K (PAEDTP.K), times the patient
pool at time K (PATPOOL.K), times the ratio of population perceived
emergencies per year (PPEMER).

The perceived attractiveness of the emergency department to
patients has been defined as a third order information delay function.
This relates the actual attractiveness of the emergency department to
patients (AEDTP) and an information delay time to patients (IDTTP)

(see page 109, Appendix [1). The latter definition asserts that it
takes four years for approximately 60 per cent of the patient pool to
perceive changes in the emergency department operation that would
change their estimate as to its desirability as a haven for care.

The graph illustrating the third order delay function is included in
Appendix 11.

The actual attractiveness of the emergency department to patients
(AEDTP) is defined in detail in Appendix Il. We have reasoned that the
attractiveness of the emergency department to patients is a function
of the speed of service and the patients' perception of professional
skills. The expressions dealing with the attractiveness in terms of
waiting time are determined by the ratio of the patient load in visits

per year to the planned capacity of the emergency department, divided
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by the normal overload of facilities in the area. The normal
overload has been arbitrarily defined as 1.2. We have asserted that
a 20 per cent excess of patients beyond the planned capacity of the
emergency department will not have an adverse effect on the attractive-
ness of the facility. That is to say, the operation of the emergency
department is not significantly impaired by that increase over
planned capacity. When overload exceeds that, however, attractiveness
as perceived by the patient will fall.

Detailed descriptions of the equations used in this model are
presented in Appendix II. These include definitions describing the
staff, capital investments, finances as well as the considerations of

patient pool and patient load.

OPERATION OF THE MODEL

The functioning of the model can be illustrated by referring to
the next page which is the graphic output of the base model. This
simulation displays the changes of seven important variables through
fifty years of time. These are: the number of interns (I), residents
(R), capital investment (C), patients (P), overload of the emergency
department (0), quality of care in the emergency department (Q), and
profit or loss of the emergency department operation (S). The values
for each of these initially are as follows: interns = 6.3, residents =
k.8, capital investment .63 million, patient load 60,700 per year,
emergency department overload (a ratio of actual patient-load per year

over a planned capacity)=1.2, quality of care (which is expressed on a
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scale from O through 1, with O being the worst care and | the finest
possible care) = 0.6, and the financial loss of operating the emergency
department just less than $200,000 per year.

The initial values and constants used in the ''base'' simulation
of the hospital emergency department were derived by a three step process.
First, the model was programmed using values obtained by research, or
the authors' best estimates for these initial values (e.g. the normal
annual rate of hiring interns-NHRI) and constants (e.g. the time it
takes an intern to treat an emergency patient - IMPE). Next, the
simulation was run until the outputs stabilized in equilibrium. The
third step was to replace the initial values used in step one with the
values of these variables recorded at equilibrium. Finally, the program
was rerun to prove the equilibrium condition. The equilibrium state
assumed a static patient pool. The print out of the system in stability
is included as page 145 in Appendix II1I.

The equilibrium condition is achieved by running the model with
the patient pool growth constant (PGC) at O rather than at its normal
value of 1.5 per cent per year. The equilibrium values for these seven
variables then are selected as the initial values of the base model run
(pagel49, Appendix II1). The base model run then is made with the
potential patient pool growth constant at 1.5 per cent per year.

The base model demonstrates several points of interest. The
patient load begins to rise after the first year of operation, re-
flecting the steady increase in the potential patient pool. The

emergency department overload increases approximately in parallel,



-56-
reflecting its dependent nature on the patient load. The interns and
residents necessary to staff the emergency department rise slowly and
in a slightly delayed fashion when compared to the rise in patient
load. The quality of care slowly but steadily decreases as the over-
load in the emergency department rises. This reflects the necessarily
shorter period of time that the staff has to devote per patient and
the lengthening stay in the emergency department for the patient waiting
to be seen. Capital investment changes most slowly of all, not rising
significantly until about twenty years. This reflects the assertions
made (to be found in Appendix Il) which describe the delay prior to
recognition of need for implementation of capital improvements. A fairly
steady negative financial operation is evident during the course of the
run, largely reflecting the increased cost of staffing the emergency
department as the patient load increases.

The base simulation displays little information that is surprising.
This is true particularly for the patient load and the staffing by interns
and residents. The steady erosion of quality of care deserves comment.
While the units of measurement have been arbitrarily established it is
evident that by year ten the quality has dropped by one-third of its
initial value. As defined in the model! seven-tenths of the quality
function is determined by the ratio of the patient load to the planned
capacity. This might not be viewed by some as a matter of concern. The
other side of the coin, however, is that three-tenths of this deterioration
in quality reflects diminished time of physician spent with patient and

this must be a matter of concern. Subsequent testing of the model and
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addition of other external variables should be examined with a view
of this parameter in mind.

A final note regarding the base model relates to the financial
aspects. Although progressive financiai loss worsens over the period
of time graphed, the magnitude is not great. Even after fifty years
an additional loss of less than $80,000 annually is. incurred. While
the curve is impressive, the actual financial loss is less so.

On the following two pages we have graphically displayed
some of the more important interrelationships that influence the

base simulation.
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CHAPTER V USING THE MODEL

Sensitivity Tests

In testing the sensitivity of the model to changes in values
of the key variables, we have selected alternate ranges of values
that represent reasonable extremes of each major variable. The
initial values used in the base model represent our best figures for
the urban emergency department. The graphic outputs following the
equilibrium run in Appendix [11 display the reaction of seven major
model variables - interns (1), residents (R), capital investment (C),
patients (P), overload (0), quality of care (Q), profit or loss (S) -
to the changes madein the constant values. Note the scales of the
graphs in Appendix [I] differ slightly.

Many other variables could be graphed. [t is our opinion that
those tested in the sensitivity analysis are central to the under-

standing of the simulation. In introducing the sensitivity tests,

each variable - for example, the increase in the amount of time it

takes staff members to treat patients - has been changed independently.
This has been done so that the reaction of the model to this variable
alone could be studied. In the real world, values of many variables
may change simultaneously. Efforts beyond this thesis are planned to
effect these more complex, but more real simulations.

In the following pages we discuss the response of the base

simulation to changes in single variables.
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Case 1 - Decreased physician--patient time (page 147)

In this modification we have reduced the average time which
ﬁhysicians spend with patients. Times for interns have been more
than halved, from 45 to 20 minutes for a true emergency, from 25
to 10 minutes for a non-emergency patient. Resident-patient times
have been reduced from 30 minutes per true emergency and 20 minutes
per non-emergency to 15 and 10 minutes, respectively. The ten
minute times for both classes of patient for supervising physicians
represent an estimate of the minimum time required by them to
evaluate a patient in the emergency department.

The behavior of the intern and resident levels is predictable.
From the initial equilibrium levels, the numbers of residents and
interns rapidly drops to about 2 and 2.7 men respectively, and then
increase in proportion to the growth in the patient pool.

The patient load increases in a delayed fashion as the shorter
processing times have a favorable impact on the attractiveness of the
emergency department to patients, i.e. as the ratio of patients to
planned capacity is temporarily reduced. This influx of patients
then increases the overload ratio, thereby decreasing the emergency
department's attractiveness. The patient load decreases in about
six years to initial levels. From this point the exponential growth
of the patient pool dominates. The increase in patient load and the
rising overload then track one another in a manner similar to the
base model.

The “stabilized", or equilibrium, quality of care in this
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variation is still below the optimal level of 1., but is slightly
better than the quality level in the base model. As the overload
rises slowly after year 10, this small improvement in quality results
from the relatively smaller number of interns present as a portion of
the total staff. Since the residents have a higher level of
experience than the interns, and the ratio of supervising physicians
to interns also is greater, that portion of the quality of care function
attributed to experience (QdCE), exerts a favorable influence on the
quality of care.

Because of lower staff levels, thus reduced staff costs, the
absolute amount of emergency department financial loss is reduced.
Initial financial improvement quickly gives way to steady deterioration
as the patient load, and attendant costs, increase.

It is worth noting that sharply decreasing physician-patient
time gives only a short term benefit to quality of care and only
moderately decreases the financial loss.

Case 2 - Lengthened physician-patient time (page 148)

Lengthening patient processing times to more than double the
base time does not produce effects strikingly different from the
base model.

As expected, intern and resident levels rise rapidly.
Patients, though initially discourage because of an increased
waiting time (reflected by the increased overload ratio) and thus
decreased attractiveness, return to the emergency department as the

new, higher staff levels are reached. The patient load does not
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grow quite as rapidly as in the base model. The quality of care
is little affected by this change.

The financial loss is substantially higher per patient, and
increases more rapidly in this variation, due to two factors:
(1) higher staff levels and (2) increased ancillary costs. The
latter (x-rays, lab tests, pharmacy charges) are related inversely,
by table function 6, to the experience level of the physicians. As
the number of interns and residents grows - the number of supervisory
physicians is assumed static at one - the average experience level of
the staff declines and ancillary costs secondarily rise.

In both cases varying patient processing times, the level and
requirement of capital investment is little affected for some 25
years.

Case 3 - Decrease in staff hours (page 149)

This change tests the effect of a 40 hour week for interns
and residents and a fifty per cent reduction in supervising
physician time. It is likely that in the near future interns and
residents will be successful in significantly reducing the current
long work week, much as they have had success in obtaining a near
""1iving wage'' while in training.

Interestingly enough, after small fluctuations in the first
two or three years of operation, this change has little effect on
the major variables except to increase the operating loss. Intern
and resident levels rise to meet the demands of the patient load and

stabilize at a level roughly 5 interns and 3 residents higher than
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in the base model.

The quality of care is little affected after the initial
transient adjustment. The financial loss increases rapidly, with
higher staff costs and a lower aggregate experience level (high
ancillary costs). The annual loss in this simulation runs about
$70,000 a year higher than under the base conditions.

Case 4 - Increase in staff hours (page 150)

In an attempt to overcome staff shortages attendant to
increasing overload in the hospital emergency department we

have increased the intern and resident working hours. In this

simulation interns and residents work 70 hours per week. Supervising

physicians time is increased by 50 per cent to 30 hours per week.

Again, the effects on the emergency department are not
striking. Intern and resident levels fall by about one person each,
but their level is almost immediately affected by the relentless
exponential increase in the patient load. Quality of care
increases minimally from years 2 to 7, but, again, the overload
caused by increasing numbers of patients drives the quality level
downward.

With fewer staff working for the same money, the fiscal loss
is reduced by about $20,000 annually. This ‘'saving'' is doubtlessly
illusory considering the almost certain staff demands for more pay.

Thus, modifications qf staff working hours, either plus or
minus, have no significant effect on factors of major concern -

cost and quality of care. Those changes that are brought about by
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altering the working hours are short term and seemingly of minor
consequence.

Case 5 - Decreased patient pool growth rate (page 151)

In the base run, (page 146) the patient pool (PATPOOL) was
defined as 150,000 people, growing at an exponential rate of 1 1/2
per cent per year. The annual population growth rate in Monroe
County, New York over the past decade has been about 2 per cent.
To test the sensitivity of this factor we have tested growth rates
of one per cent and two per cent (Cases 5 and 6, respectively).

We also have illustrated, in Case 7, an “exploding'' population
growth rate of six per cent per annum.

The growth rate of one per cent illustrated in this case
dampens the increase in patient load as contrasted with the base
simulation. Starting from a level of 60,700 patients per vear, a
50 year growth of one per cent will yield a patient population of
just under 80,000 visits annually. This compares with roughly
92,000 visits under the base 1.5 per cent population growth rate
constant. Staffing levels are affected proportionately, as is
the overload factor - all being somewhat lower than in the base
simulation. Financial losses are also somewhat less. The quality
of care does not diminish to quite as low a level.

In total, however, the effects of change in this simulation

are marginal.
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Case 6 - Increased patient pool growth rate (page 152)

Increasing the growth rate to two per cent per year has
evident effects, short run as well as long. The financial loss
increases significantly after the first ten years, closely tracking
the increase in patient visits. Quality of care degenerates more
rapidly as the overload increases. Resident and intern levels
grow in attempt to cope with the hcreasing patient visits, but fall
short of desired levels.

Thus, while a decrease of 0.5 per cent in the patient growth
constant has minimal effects, an increase of the same magnitude
would appear to have serious long term consequences for the
emergency department. Obvious corrective action, such as higher
prices, infusion of additional staff - perhaps contracted physicians -
or accelerated construction of new facilities, have not been intro-

duced in this simulation.
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Case 7 - Exploding patient pool (page 153)

This simulation is included to illustrate the dramatic
effects of a high exponential growth rate of the patient pool.

Within a short period of time the quality of care falls significantly;
the annual operating loss reaches $250,000 per annum by year 10.

Both the staffing and capital requirements are large. Although

the system as designed generates interns and residents to man the
emergency department facility, it is unlikely that many hospitals
could recruit these doctors. Nor is it likely that financing

would be readily available for the capital facilities needed.

The overload factor beyond year 10 might well be unacceptable

to both patients and staff.

In this situation, which is perhaps, not atypical of some .
communities in Florida or Southern California in the past decade,
drastic remedial action would be necessary if the emergency
department were to be able to continue to function.

Case 8 - Decrease in the percentage of perceived emergencies (page 154)

In estimating the patient load for the hospital emergency
department we have concentrated on three factors: (1) the size
of the potential patient pool -- initially 150,000 people and growing
exponentially at 1.5 per cent per year (2) the perceived attractive-
ness of the emergency department to the patients -- primarily a
function of the emergency department overload in relation to the
overload or availability of all ambulatory care facilities in the

area, and (3) the perceived emergencies in the catchment area (PPEMER).
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This last variable is the proportion of the patient pool, in
aggregate, who perceive a health emergency during the year. The
value of this variable for the base simulation is 0.4, i.e., 40
per cent of the catchment area population are estfmated to perceive
an emergency in any one year, generating about 60,000 annual
patient visits to the emergency department. This figure is in
accordance with research data described in Chapter I11.

For this sensitivity test we have halved this factor,
estimating that only 20 per cent of the patient population per-
ceived an emergency in one year. The effect of this change on the
intern and resident levels is immediate and predictable. With
fewer emergency department visits these levels fall quickly, but
in about year four they begin to rise again as the steady increase
in the patient pool generates the requirement for additional staff.

Due to the reduced PPEMER factor, the patient load initially
falls from 60,700 visits to a level of about 42,000 annual visits.
Despite a halving of the percentage of perceived emergency visits,
the patient load does not fall in half. This is due to the fact that
with fewer visits the attractiveness factor (PAEDTP) rises, causing
an increase in the rate of change in patient load (CPL).

With fewer patients and a more favorable staff experience
factor (proportionately fewer interns) the financial loss also
improves temporarily. But the relentless growth in the patient pool
adversely affects this variable as well and the loss eventually

increases to initial levels.
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The reduced overload and relatively increased level of staff
experience have a marked early impact on the quality of care. The
overload runs above the norm until year sevei; it degrades some-
what more slowly than in the base simulation, because the patient
load is lower relative to the physical facilities available.

The capital investment behaves in an expected manner in
this combination of circumstances. Due to the time delay in
ordering and in construction of capital facilities (CAPITC), the
capital investment continues to grow - based on previous demands -
despite the initially sharp decline in patient load. Capital
investment already in the pipeline cannot be turned off. Additions
are made at a rate faster than current circumstances warrant.
Eventually, the slowdown in patient growth has a visible impact on
the rate of capital investment increase. The capital investment
rate then over-reacts in the opposite direction and decreases (as a
result of depreciation with fewer additions) at a time when the
exponential growth of the patient pool is once again the controlling
factor. It should be noted that the fluctuations of capital investment
in this simulation take place in a relatively narrow dollar band
(+ $30,000).

Case 9 - Increase in the percentage of perceived emergencies (page 155)

In this simulation the ratio of the patient population
perceiving emergencies has been increased from the base of 40 per
cent to 70 per cent annually. The reaction of the model to this

change is predictable. The patient load grows rapidly in the initial
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year or two. A delay in hiring additional staff and adding additional
physical facilities occurs; the resultant overload quickly makes the
emergency department an unattractive place from the patient's view-
point (and the intern's and resident's as well), and the number of
visits declines.

As additional capital facilities are developed and staff
members are added, the overload falls and the dynamics of the model
again resemble the base simulation. The patient load grows; the
losses increase; the quality of care declines. An almost expon-
ential growth in capital investment is required after a pause at
the ten year level, and total investment necessary reaches $3.5
million at year thirty.

In this case, as with the exploding patient pool, remedial
action relative to staff, pricing and capacity would undoubtedly
take place. One logical solution to the increased patient load, for
example, would be the establishment of neighborhood health clinics
(see below).

Case 10 - Increased costs without an increase in prices (page 156)

Costs of operations have been increased moderately in this
representation. The assumed average cost per perceived emergency
(AVCPE) has been increased from $15 per visit to $20 per visit. The
similar figure for non-emergencies (AVCPNE) has been increased from
$8 to $12 per visit. Staff salaries have been raised from $10,000
per year for interns, $10,500 per year for residents and $30,000

per year for the supervising physician, to $12,500, $13,500 and
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and $36,000 per annum, respectively.

The sole effect of these changes on the model is to increase
the loss by some $40,000 per year. The increased financial loss
follows the same pattern through time as in the base simulation.

The differential between this simulation and the base model, at

year fifty, is still $40,000. This fiscal change has no effect on
the attractiveness of the emergency department to patient (and, hence,
patient load), as staff costs in this simulation are separate and
distinct from the prices charged the patients (BCTEP and BCTNEP).

Case 11 - Increased prices without an increase in costs (page 157)

In this simulation the charges to both emergency and non-
emergency patients have been increased. BCTEP has been raised from
$25 per visit to $40 per visit; BCTNEP has been increased from $15
per visit to $25 per visit. These base charges represent the costs
of the professional and staff services and are separate from charges
for ancillary services.

The changes made in this simulation are sufficient to reverse
the emergency department's fiscal loss. The emergency department
moves from an annual loss of $200,000 per year to a profit of $250,000
per annum in the first year. Subsequently the increase in profit
tracks the rise in the patient load.

This change does not affect the attractiveness of the
emergency department to potential patients (although it may alter
the attractiveness of private care). It has been assumed in this

simulation that all emergency departments in the area raise their
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rates concurrently. This is the practice in the community studied.

A possible effect of this change, not considered here, might
be a reduction of overall demands for hospital emergency services
through a shift of patient visits to private physicians. If such a
shift took place the loss would decrease proportionate to the decline
in patient load.

Case 12 - Increased costs and increased prices (page 158)

For this sensitivity test, costs have been increased ss in
Case 10, but the charges for basic professional and staff services
have not been raised to as high a level as in Case 11. The basic
charge to emergency patients has been increased from $25 to $30
per visit and the basic charge to non-emergency patients has been
increased 20 per cent, from $15 to $18 per visit.

In this simulation the increase in prices offsets the rise in
costs and covers the present operating loss. By year 14 the
emergency department has reached the breakeven point. Despite a
hefty increase in costs - though these increases are quite possible in
the near future - a more modest increase in emergency visit charges
allows the emergency department to become financially self-sustaining.
The sensitivity of the modeled emergency department's fiscal position
to a relatively modest increase in prices is an important one to monitor
in hospital financial planning.

Case 13 - Increase in the desired intern to resident ratio (gagg 159)

As described in equation 7, the desired number of interns is

directly related to the number of desired residents (DI.K=DITRR*DR.K).
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The initial desired ratio of two interns to one resident is based
on the assumption that each resident can assist and teach this
number of emergency department interns while providing optimal care.

The results of modifying this ratio to 2.5 to 1 are three-fold:

(1) although the ratio of intern to resident increases, the con-
tinuing patient overload and its negative effect on attractiveness
of the emergency department limits the ability of the hospital to
hire personnel they desire; (2) the modest increase in staff does
have some favorable effect on the ratio of patient load to planned
staff capacity, i.e., overload. The overload does not grow quite as
rapidly, or reach quite as high a level, as in the base simulation;
(3) the decrease in the absolute value of the overload dampens the
decrease in the quality of care (QOC0O), although this influence is
partially offset by a decrease in the overall staff experience level
(SEXP)--due to a proportionately greater number of interns with a
low experience factor.

Case 14 - Increase in local attractiveness (page 160)

In determining the attractiveness of the hospital emergency
department to current and potential staff, the relationship between
external and internal (local) attractiveness is a key factor. We have
initially stated that the modeled emergency department is three times
as attractive to interns as any competive outside job opportunities
(LAWF=3, EATS=1). This relationship affects both the attrition rate
of interns (AOl) and the rate of residents hired from the local intern

staff (INTRES).
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In this simulation we have increased the attractiveness ratio
from three to one to five to one. Since the modeled department
already has an advantage in attractiveness, the effect of this
change is marginal at best. Perhaps one additional resident can be
hired as a result of the positive influence this change has in INTRES;
a fraction of an an additional intern can also be added to the resident
staff. The only other effects are negligible improvement in the
quality of care and a very small dampening of the overload factor.

Case 15 - Shortened information delay(page 161)

In the base simulation the information delay time to patients
(IDTTP) was set at four years. That is, if the emergency department
becomes overcrowded, or gives such poor service that it is no
longer as attractive as alternative sources of health care, it takes
four years for roughly 60 per cent of the patient pool to perceive this
fact. In this simulation we have reduced [DTTP to one year.

Because the patients react faster in this simulation to the
change in emergency department care, the number of patient visits (PAT)
responds more quickly to increases in overload and reductions in the
quality. Changes in PAT, however, are almost imperceptable. The
exponeﬁtial growth of the patient pool remains the controlling factor.
Faster information flow to prospective patients has little quantitative

effect on the number of patients visiting the emergency department.
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Exogenous Variables

In addition to testing the sensitivity of the model to changes
in constants and initial values, we have introduced several exogenous
variables that represent changes underway in the health care field.
These changes are: (1) the establishment of neighborhood health centers,
which are expected to siphon off a portion of the non-emergercy patients
coming to the emergency department; (2) hiring additional paramedical
personnel to assist the staff in treating patients, possibly at a
reduced cost per visit; (3) the use of salaried physicians to staff
the hospital emergency department; and (4) the advent of universal
health care entitlement, with its impact on the health care system.
The impact of each of these changes on the base simulation model has
been examined.

Neighborhood Health Centers

One of the proposed solutions to the problems of the urban
hospital emergency department is the introduction of neighbor-
hood health centers into the total community health care system.
These clinics would be located in those census tracts which
generate the most emergencies per capita.

The revised model, illustrating the introduction of one
neighborhood health center is incluAed as page 181 in Appendix
IV. The clinic has been added to the system in year ten. We
have estimated that this center has the capacity to handle the
visits generated by 15 per cent of the patient pool, and that the
center will reach this capacity five years after its inception.

The growth of the center's patient load has been introduced as
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a smoothed function overtime.

The results are clear. Even allowing for the delay in percep-
tion of the health center's attractiveness to the patient pool, the
effect on the hospital emergency department is rapid. Its patient
load drops; the overload falls with the decline in patient visits;
the quality of care rises to 0.6. In addition, the number of
required interns and residents falls and with reduced staffing
and reduced load, the financial loss drops quickly to about
$90,000 per year.

These improvements peak in about ten years (i.e., by year 20).
At that point the health center has reached its capacity and the
exponential growth of the patient pool again causes an increasing
overload of the hospital emergency department facilities and staff.
While the levels of interns and residents increase, they do not
keep pace with the increase in patient load. Quality of care again
declines.

Due to the removal of a significant proportion of non-emergency
patients*, however, the fiscal loss remains fairly stable for many
years. At year sixty, the loss again begins to increase, though not
at the rate experienced in the base simulation. The capital invest-
ment required remains almost constant until year sixty, when it
returns to the delayed exponential growth exhibited in the base model.

As introduced, the neighborhood health center appears to be

a viable, short-term solution to some of the hospital emergency

* These patients are the most ''uneconomic'' for the emergency depart-
ment. The fees for the services rendered them recover proportion-
ately less cost than do the fees charged true emergency patients.
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department problems. In the longer term, additional health
clinics could be added or the capacity of the existing clinics
expanded. Whether this solution is cost effective is a matter for
separate consideration. In addition, while the financial loss of the
emergency department is stabilized, the deterioration of quality of
care is not. Other remedies must be sought to solve the ''quality of

care'' problem.

Paramedical Personnel

As another simulation test, paramedical personnel have been
added as a level: additions and deletions to their pool are handled
in the model in the same manner as for interns and residents. We.have
assumed that each intern can effectively work with one paramedical
assistant, each resident with two and that the supervising physician
can work with three assistants. Thus, as the intern and resident levels
vary, so will the level of paramedical personnel. Paramedical salaries
are $12,000 per year, higher than either interns or residents, and
their experience level, 2.5, is set slightly higher than that of the
intern. It is further assumed that the physician assistants treat
both emergency and non-emergency patients in the same time in which
residents handle these visits.

The addition of paramedical personnel to the emergency depart-
ment staff has little effect except to reduce the number of interns
and residents required to handle a given patient load. Because the

physician assistants treat slightly more patients per hour than the
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average of interns and residents, the staff cost per visit is reduced

slightly, despite the higher annual wage cost for paramedical personnel.
The total loss is reduced approximately $10,000 per year during the
term of this model. Quality of care is unaffected, as is the over-
load factor.

Physicians assistants are an alternative in the staffing problem
but contribute little to the improvement of emergency department costs

or quality of care as simulated by this model.

Full-time Salaried Physicians

One alternative to interns and residents in staffing the
hospital emergency department is the use of full-time salaried
physicians. This option now is in use in many hospitals in this country
Such physicians have been added to the model as a level. At the same
time, interns, residents and supervising physicians have been dropped
from the simulation. éontracted physicians work a 50 hour week in
this simulation, are paid a $40,000 annual salary, and take the same
time to treat emergencies and non-emergencies as did the supervising
physician in the base model. Their experience level is set at 9.0.

As illustrated on page 220, Appendix [V, the number of contracted
physicians required is less than the nrevious total of interns and
residents (8.5 versus 11.0, plus a supervising physician). Through
time, the level of doctors closely tracks the growth in patient pool.
The overload is unaffected during the time span plotted, as is the

capital investment.

Quality of care is most favorably affected. At year zero it

starts as .95, close to the optimum of 1.0 sought for the emergency
department. Because of the high level of physician experience (SEXP),



-78-
the increasing overload does not drive the quality of care much below
0.7 during the simulation.

A dramatic effect of the introduction of this variable in the
system is the sharply increased cost of operation. The loss is initially
increased by $150,000 to $350,000 per year. The increment is due to
the higher salaries received by the contracted physicians.

This loss, however, does not take into consideration revenues
which may be generated by the physicians, who may charge fees for
personnel professional services rendered in their treatment of
emergency department patients. These fees would be in addition to
those charged by the hospital for emergency visits. |f the former
amounted to $10 per visit, and were wholly returned to the hospital,
the initial financial position would be an annual profit of about
$230,000.

While this alternative seems to be viable in the area of
improving the quality of care, the cost may be a deterrent to the
widespread introduction of such a plan if additional fees are not,

or cannot, be charged.

Universal Entitlement

To simulate the advent of universal entitlement, we have
modified two constants in the base hospital emergency department
model. The percentage of the population in the potential patient
pool who perceive an emergency each year (PPEMER) has been increased

from 40 per cent to 65 per cent. Presumably, if medical care is
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prepaid, or if it is ''free'" to the patient, the individual will be
more prone to use the emergency department facilities - less apt to
feel that his illness, or that of a member of his family, need await
treatment by a family physician, if they have one.

As a corollary to the first change, we have decreased the
proporticn of patients who arrive at the emergency department
with actual emergencies (AE) from one third to 20 per cent. With
an increased propensity to use the hospital emergency facilities,
it is likely that the portion of the visits which are non-emergency
cases will increase. Page 222 in Appendix IV illustrates the behavior
of the model with these changes made.

The initial effect of such a change is a surge in the patient
load. Concomitant with this increase in patient visits is a sharp
rise in the overload factor. This, in turn, reduces the emergency
department's attractiveness, and the number of patient visits then
fall rapidly. By year ten, however, the system has stabilized into
its normal pattern; the exponential growth of the patient pool
again controls the system; the overload rises to more and more
unacceptable levels, and the quality of care eventually falls below
0.2. The financial loss, although temporarily stable at $350,000
from years five to ten, soon begins to increase.

Clearly, unless remedial steps are taken prior to the
introduction of universal entitlement, the emergency health care
system in our modeled urban community will quickly deteriorate to

a point unacceptable to both patients and staff.
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Combining the Exogenous Variables

In the preceding discussion of changes originating outside the
simulated emergency department, we again have looked at their effects
in isolation from one another. It is likely that each of the four
changes outlined above could occur simultaneously, or at least within
a short time span. |In an attempt to solve the emergency department
problems of overcrowding, understaffing, and financial loss, it is
likely that the hospital will simultaneously increase the use of para-
medical personnel, hire contracted physicians to ease the staff load,
and introduce neighborhood health clinics.

The interactive effects of such changes have not been
examined in the present study. The basic model presented, however,
readily lends itself - with only minor modifications - to such

inquiry.
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CHAPTER VI SUMMARY AND CONCLUSION

summary of Results

The principal goal of this thesis research effort has been to
develop a model of a hospital emergency department. We have demonstrated
that, by employing systems dynamics simulation, it is possible to create
a functioning model of a typical urban hospital emergency facility.

The method requires characterization of the individual elements and
influences and permits description of the numerous complex relation-
ships integral to emergency health care delivery. Our research,
accomplished by interview, observation and reading of the literature,
has generated data that have enabled statements of the more fundamental
relationships in the necessary quantitative manner.

In describing this model of hospital emergency services we have
distinguished four aspects of emergency department operations. All
interact closely with one another, participating in various related
feedback systems. Sufficient differences exist, however, so that
classification of issues into the following categories has been possible.

(1) Potential patient pool and subsequent emergency department

patient load;

(2) Recruitment and retention of qualified professional personnel ;

(3) Capital investment in plant and equipment;

(k) Financial aspects of emergency department operations.

The model has been tested on the computer and it runs, yielding

information of equilibrium conditions. Sensitivity testing of variables
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judged to be of particular importance has been accomplished and are
summarized briefly below. External variables, not included as a part
of the basic model, have been introduced and tested. These include
the use of specially trained physician assistants in the emergency
department, the use of full-time salaried contract physicians in the
emergency department, the introduction of a neighborhood health center
and the simulation of the introduction of a national health insurance

program granting universal entitlement to care.

Conclusions

Sensitivity testing of the model demonstrates that the driving
force is the growth rate of the potential patient pool. This, in turn,
governs the patient load presented to the emergency department. While
wide fluctuations in other variables (e.g. patient perceived emergencies,
attractiveness factors, cost and prices) may alter the character of the
system for relatively short time periods, the increase in the patient
load eventually and relentlessly dominates the system.

The introduction to the model of a neighborhood health center
temporarily relieves the patient overload but the introduction of this
variable alone does not address nor solve the problems of cost or quality
of care. The introduction of physician assistants in the emergency
department alleviates the professional staffing problem for a time but
the quality of care may decline somewhat mcre rapidly than in the base

simulation. The use of salaried physicians as an alternative to the

current practice of using interns and residents appears to improve the
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quality of care somewhat for a significant period of time but introduces
problems of cost that may be prohibitive.

Possible simulative solutions to the problems of the hospital
emergency department lie beyond the scope of the present study. Most
notably these include the introduction of combinations of external
variables, including those briefly noted above. The simultaneous
introduction to the model of neighborhood health centers, increased
utilization of physician assistants and the use of at least some
contracted physicians in the emergency department might well interact
in a manner that would yield improvement in at least some of the major
areas of concern, staffing, costs and quality of care. By modeling
reinforcement of some of these changes periodically, the simulated
emergency department might cope more effectively with the continuing

increase in patient visits.

Present and Prospective Use of the Model

The model described in this report is viewed by the authors as
a rudimentary beginning. Despite its relatively primitive state, how-
ever, we believe that if offers a firm but flexible framework upon which
alternative solutions to emergency health services can be developed.
Many of the important variables in the present model have been described
in an aggregate sense; subsequent studies should disaggregate some of
these so that effects of more isolated components may be simulated. As
more data become available as a result of the increasing interest in

emergency health services, certain of the values applied to constants
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and table functions in this model can be altered to reflect these
newer observations.

It is our conclusion that a sufficiently realistic systems
dynamics simulation of emergency health services can be constructed
so that subsequent policy planning and decisions within this area may
be made with the aid of reliable, simulated, alternative effects at

hand in advance of final decisions.
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$0L.K=DEL/3
PIPEK=SLVLK+SLV2.K+8LV2, K

INTK=INT J+(DT) (RHL . JK~AO L. JK=-INTRES.JK) (MEN)
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DIM,K=TABLE(TABLES+NI.K/INT.Ky0+2,¢2) (DIMENSIONLESS)
TABLES=0/eN5/6e1/e25/2a5/1/15/1.75/1.9/1.95/2 (TABLE)
DI K=DITRR*NR,K (MEN)

DITRR=2 (CIMENSIONLFSS)

ATPS K=DL INF3(ATCS.X, ATTDEL)

ATTDEL=5 (YEARS)

ADIKL=(1/AVSPI) (INT.K) (1-IDM,K) (MEN/YEAR)

AVSPI=1 (YEARS)

IDM K=(LAWF=ATCS . K/ {LAWF:ATCS K+FATS) ) (D IMENSIONLESS)
LAWF=3 (DIMENSICNLESS)
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RHR 4KL=NHRR ,K®NRM ,KxATPS ., K (MEN/YEAR)

NHRR K=SMCOTH (RHP . JK, SMTR) (MEN/YEAR)
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RHPW=60 (HOURS/WEEK)

RNC=1/RTPNE (VISITS/YEAR)

RTPNE=(RMPNE/60) / (RHPW*50) (YEARS/VISIT)

RMONE=20 (MINUTES)
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42 A RCAP.K=1/ (PEREMER ,K*RTPE+(1L-PEREMER.K)*RTPNE) (VISITS/YEAR)
43 A ICAP.K=1/ (PEREMER .,K*ITPE+{ 1-PEREMER.K)*ITPNE) (VISITS/YEAR)
44 A SPCAP.K=1 /{ PEREMER,K*SPTPE+(1~-PEREMER ,K)*SPTPNE) (VISITS/YEAR}
45 A PCAP K=CAPINV.,K/DCIPP (VISITS/YEAR)
46 A PEREMER .K=AE+SE*(1-AE) (DIMENSIONLESS)
47 A PERNEM.K=1-PEREMER.K (DIMENSTCNLESS)
48 A NEPK=PAT .K*PERNEM.K (VISITS/YEAR)
49 A PR.K=(PAT K~-NEP.K)/NEP.K (DIMENS ICNLESS)
49.1 Cc SE=«.1 (DIMENSICNLESS)
69,2 c AE=.,33 (DIMENSIONLESS)
50 A ANCOST . K=FANCST K+NEANCST.K (DOLLARS/YEAR)
51 A EANCST K=PAT ,K*PEREMER ,K®*AVCPE®ANCT.K (DOLLARS/YEAR}
52 A NEANCST.K=PAT ,K#PERNEM . K*AVCPNE®ANCT .K (DOLLARS/YEAR)
53 A ANCT.K=TABLE( TABLEG ¢SEXPoK 0¢S99} (DIMENSIONLESS)
53.1 c AVCPE=15 (DOLLARS/VISIT)
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s7 A INCOME oK=(PAT.K) (1-BDEBT ) (CPE.K®PEREMER,K+CPNE.K*PERNEM.K) (S/YR)
58 A CPE.K=BCTEP+AVCPE*ANCT .K (CCLLARS/VISIT)
58.1 c BCTEP=25 (DCLLARS/VISIT)
s9 A CPNE.,K=BCTNEP+AVCPNEXANCT,.K (DOLLARS/VISIT)
59.1 c BCTNEP=15 (OOLLARS/VISIT)
5G.2 C BDOERT=.01 (DIMENSIONLESS)
60 A PRFLSS « K= INCAOME . K-OPEXP,K (CCLLARS/YEAR)
PLOT INT=[,RES=R/CAPINV=C/PAT=P/CLOAD=C/COC=Q/PRFLSS=S
60.3 c PLTPER=1 (YEARS)
60.4 c LENGTH=5S0 (YEARS)
RUN BASE RUN
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INT.K=INT.J+ (DT) (RHI.JK-AOTI.JK-INTEES. JK) 1, L
INT=INTN (HEN) _ 1.1,
INTN=6.315 (NEN) 1.2,

Ine - INTERNS (HEK)

DT ~ INCRENERT IN TINE (YEARS)

BREI - RATE OF HIRING INSTERNS (AEN/YEAR)

AOI - ATTRITICK RATE OF INTERNS (MRN/YEAR)

INTRES — RATE OF RESIDENTS AIRED FROM IRTERNS (MEN/

YEAR)

INTN - INITIAL VALUE OF INTERES (MEN)
HRES.K=HRES.J+ (DT) (INTRES.JK+RHR.JK-AOR.JK) 2, L
HRES=HRESN (HEN) 2.1,
HRESN=U4.7488 (MEN) 2.2,

HRES - HOSPITAL RESIDENTS (HEN)

DT - INCREMEST IN TINE (YEABRS)

INTRES - RATE OF RESIDENTS HIRED FROM INTERNS (MEN/

YEAR)
RAR - RATE OF AIRING RESIDENTS FRCHM OUTSIDE (MEN/
YEAR)

AOR - ATTRITICN RATE OF RESIDENTS (NEN/YEAR)
HRESN - INITIAL VALUE OF HOSPITAL RESIDENTS (MER)
RES.K=1*HRES.K 3, A

RES - RESIDENTS (MEN)

HERES - HOSPITAL RESIDENTS (MEN)
RAI.EL=NRHI.K*DIM.K*ATES.K u, R

RHI ~ RATE OF HIRING INTERNS (MEN/YEAR)

NRRTI - NCRMAL RATE OF HIRING LRTERNS (MEN/YEAR)

pDIX - DESIRED INTERNS HOLTIPLIER (DINENSIONLESS)

ATPS — ATTRACTIVENESS TO POTENTIAL STAFF

(DINENSTONLESS)
NRHI.K=SMOOTH (RHI.JK, SETI) 5, A
NRHI=6.3152 5.1,
SHTI=2 (YEARS) 5.2,

NRHI - NORMAL RATE OF HIRING INTERNS (MEN/YEAR)

REL - RATE OP HIRING INTERNS (MEN/YEAR)

SMTI - SMOOTHING TIME FOR INTERNS (YEARS)
DIM.K=TABLE(TABLES,DI.K/INT.K,0,2,.2) 6, A
TABLE5=0,/.05/.1/.25/.5/1/1.5/1.75/1.9/1.95/2 6.1,

(TABLE)

pIN — DESIRED INTERNS MULTIPLIER (DIMENSIONLESS)

TABLES - TABLE FUNCTION

DI - DESIRED INTEENS (MEN)

INT — INTERNS (MEN)

DI.K=DITRE*DR.K 7, A
DITRR=2 (DIMENSIONLESS) 7.1,
DI - DESIRED INTERNS (MEN)
DITRR - DESYRED INTERN TO RESIDENT RATIO

(DIMENSIONLESS)
DR - DESTIRED RESIDERTS (MEN)

Owm

QO=

N=
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PAGE 2 FILE EBC_2 3/22/72
ATPS.K=DLINE3(ATCS.K,ATTDEL) 8, A
ATTDEL=5 (YEARS) 8.1, C

ATPS - ATTRACTIVENESS TO POTENTIAL STAEP

(DINENSIONLESS)
ATCS - ATTRACTIVENESS TO CURRENT STAPF
(DIMENSIORLESS)

ATTDEL - TIEE TO PERCEIVE ATTRACTIVENESS (YEARS)
AOX.KL=( 1/AVSPI) (INT.K) (1-IDH.K) 9, ®
AVSPI=1 (YEARS) 9.1, C

AOI - ATTRITION RATE OF INTERW5 (MEN/YEAR)

AVSPT - AVERAGE STAY PER INTERK (YEARS/HAN)

INT — INTERNS (HEN)

IDE - INTERN DESTINATION MOLTIPLIER

(DEMENSIONLESS)
IDM.K=(LAUP*ATCS.K/ (LARF*ATCS. K+EATS) ) 10, a
LAVE=3 (DIMENSICNLESS) 10.1, €
EATS=1 (DINENSICNLESS) 10.2, C
IDm - INTERN DESTINATION MULTIELIER
(DINENSIONLESS)
LAWF - LOCAL ATIBACTIVENESS WEIGHTING FACTOR
(DIMENSTCNLESS)
ATCS - ATTRACTIVENESS TO CURRENT STAFF
(DIMENSTIONLESS)
EATS - EXTERNAL ATTRACTIVEKESS TO STAFF
(DLMEXSTONLESS)
INTRES.KL= (1/AVSPI) (IKT.K) (IDK.X) 11, &
INTRES — BATE OF RESIDENTS HIRED FROM INTERNS (MEN/
YEAR)

AVSPT - AVERAGE STAY PER INTERN (YEARS/MAN)

INT - INTERNS (MEN)

IDM - INTERN DESTINATION MOULTIPLIER

(DIMENSIONLESS)
RHB. KL=NHRR.K*DRN .K*ATPS.K 12, &

RHR - RATE OF HIRING RESIDENTS FRCN OUTSIDE (MEN/

TEAR)
NERR - NORMAL HIRING RATE OF RESIDENTS EROM
CUTSIDE (MEN/YEAR)
CRN - DESIRED RESIDENTS MULTIPLIER
(DIMENSTONLESS)
ATPS - ATTRACTIVENESS TO POTENTIAL STAFF
(DIMERS TONLESS)
NHERR.K=SMOOTH (RHR.JK,SHTR) 13, a
NHRR=0 (MEN/YEAR) 13.1, N
SMTR=2 (YEARS) 13.2, C
KERR - NORNAL HIRING RATE OF RESIDENTS FROM
CUTSIDE (MEN/YEAR)
RER - RATE OF HAIRING RESIDENTS FROM OUTSIDE (MEN/
YEAR)

SHATR - SMOOTHING TIME FOR RESIDENTS (YEARS)
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DRM.K=TABLE (TAELES,DB. K/RES.K,0,2,.2) 148, A
CRM — DESIRED RESIDENTS NULTIPLIER
(DIMENSIONLESS)
TABLES — TABLE FUNCTION
DR — DESIRED RESIDERTS (HEN)
RES — BESIDENTS (MEN)

DR.K=(NEB.K-SUEHY*(1/( (PR. K/SPEC) + (1/SENC))))/((1/ 15, A
((PR.K/BREC) + (1/BNC))) +(DITRR/ ((PR.K/IEC) +(1/

INC))))
DR — DESIRED RESIDENTS (HEN)
NEP — NCYEMERGENCY PATIENTS (VISITS/YEAR)

SUPHY — SUPERVISING PHYSICIANS (MEN)
PR — PATIENT RATIO (DINENSIONLESS)
SPEC — SUBBRVISING PHYSICIAR EMERGENCY CAPACITY
{(VISITS/YEAR)

SPNC — SUPERVISING PHYSICTIAN NONEMERGENRCY CAEBACITY
(VISITS/YEAR)

REC - RESTDENT EMERGENCY CAPACITY (VISITS/YEAR)

RNC — RESIDENT NONEMERGENCY CAPACITY (VISITS/
YEAR)

DITRR - DESIRED IRTERN TO RESIDENT RATIO
(DIMENSIONLESS)

IEC — INTERN EMERGENCY CAPACITY (VISITS/YEAR)

INC ~ INTZRN NCNEMERGENCY CAPACITY (VISITS/YEAR)
AOR.KL=(1/AVSPR)} (RES.K) 16, R
AVSPBR=1 (YEARS) 16.1, C

AOR — ATTRITICN RATE OF RESIDENTS (MEN/YEAR)

AVSPR - AVERAGE STAY PER RESIDENT (YSARS/MAN)

RES - BRESIDENTS (MEN)
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. _S.K=TABLE (TASLE7, (PAT.K/PLCAP.K)/INNORN,0,3,.3) 17, A
INNORM=1.2 (CIMENSIONLESS) 17.1,
TABLE7=1.2/1.18/1.15/1.08/.85/.7/.52/.4/.3/.22/.2 11.2,
(TABLE)
IEC=1/ITPE (VISITS/YEAR) 17.3,
ITPE=(IMPE/60)/ (LTHPW*50) (YEARS/VISIT) 17.4,
IMPE=45 (MINUTES) 17.5,
IHPW=60 (HOURS/W2EK) 17.6,
INC=1/ITENE (VISITS/YEAR) 17.1,
ITPNE= (IMPNE/60) /(LHPW*50) (YEARS/VLSIT) 17.8,
IMPNE=25 (MINUTES) 17.9,
ATCS - ATTRACTIVENESS TC CURRENT STAFF
(DIMENSIONLESS)
TABLE7 — TABLE PUNCTION
PAT -~ PATIENTS (VISITS/YEAR)
ELCAP - PLANNED CAPACITY (VISITS/YEAR)
INNORM - INDUSTRY NORZAL OVERLOAD (DIMENSICNLESS)
IEC - INTERN ESERGENCY CAPACITY (VISITS/YEAR)
ITPE - INTERN TIME FOR PERCEIVED EMERGENCIES
(YEARS/VISTT/%AN)
INPE -~ INTERN MINUTES PER EMERGENCY (MINUTES/
VISIT)
IHPW - INTERN HCURS PER WEEK (HOUBS/W2EK)
INC - INTERN NONEMERGENCY CAPACITY (VISITS/YEAR)
ITPNE - INTERN TIME FOR PERCEIVEC NONEMERGENCIES
(YEARS/VISIT/HAN)
IMPNE - INTERN MINUTES PER NONEMERGENCY (MINUTES/

VISIT)

-96-
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PAGE 5 PILE BHC_2 3722772
REC=1/RTPE (VISITS/YEAR) 18, ¥
RT PE=(RMPE/60) / (RHPH*50) (YEARS/VISIT) 18.1, 1
RMPE=30 (MINUTES) 18.2, C©
RHPW =60 (HOURS/WEEK) 18.3, C
RNC=1/RTENE (VISITS/YEAR) 18.4, N
RTPNE=(RMENE/60) /(RAPW*50) (YEARS/VISIT) 18.5, N
RMPNE=20 (MINUTES) 18.6, C
SPEC=1/SPTPE (VISITS/YEAR) 18.7, N
SPTPE=(SPNPE/60) /(SPHPW*50) (YEARS/VISIT) 18.8, N
SPHMPE=25 (MINUTES) 18.9, C
REC - RESIDENT EMERGENCY CAPACITY (VISITS/YEAR)
RTPE - RESIDENT TIME FOR PERCEIVELC EMERGENCY
(YEARS/VISIT/MAN)
BRMPE ~ RESIDENT MINUTES PER EMERGENCY (MINUTES/
VISIT)
RHPW - RESIDENT HOUES PER WEEK (HOURS/WEEK)
RNC - RESIDENT NONEMERGENCY CAPACITY (VISITS/
YEAR)
RTPNE - BRESIDENT TIME FCF PERCEIVFD NONEMERGEXCY
(YEARS/VISIT/HAN)
BRMPNE - RESIDENT “INUTES PER NONEMERGENCY (MINUTES/
VISIT)
SPEC - SUPERVISING PHYSICIAN EMERGENCY CAPACITY
(VISITS/YEAR)
SPTPE - SUPERVISING PHYSICIAM TIME PER EMERGENCY
(YEARS/VISIT,/MAN)
SPMPE - SUPEBVISING PHYSICIAN MINCUTES PER EMEFGEZNCY
(MINUTES/VISIT)
SPHPW —- SUPEPVISING PHYSICIAN HOCRS PER WEEK
(HOURS/ WEEK)
SPHPW=20 (HOURS/WEEK) 19, C
SPNC=1/SPTERE (VISITS/YEAR) 19.1, %
SPTPNE=(SPMPNE/60) / (SPHPW*SC) (YEARS/VISIT) 19.2z, &
SPMPNE=20 (MINCTES) 19.3, <
SPHPW - SUPERVISING PHYSICIAMN HOURS PER WEEK
(HOURS/REEK)
SPNC - SUPERVISTNG PHYSICIAN NONEMERGENCY CAPACITY
(VISITS/YZAR)
SPTPNE - SUPEPVISING PHYSICIAM TIME PER NONEMERGENCY
(YEARS/VISIT/MAN)
SPM2NE - SUPBRVISING PHYSICIAN MINUTES PER
NONEMERGENCY (MINUTES/VISIT)
PAT.K=PAT.J+ (DT) (1/TTCH) (CPL.JK~PAT.J) 20, L
EAT=PATN (VISITS/YEAR) 20.1, ¥
PATN=60707 (VISITS/YEA¥Y) 20.2, ©
TTCH=1 (YEAR) 20.3, C
PAT - PATIENTS (VISITS/YEAR)
DT - INCREMENT IN TIME (YEAPS)
TTCH - TIME TO CHANGE HABITS (YEARS)
CPL ~ CHANGE IN PATIENT LCAC (VISITS/YEAR)
EATN - INITIAI VALCE OF PATIENTS (VISITS/YEAR)

e e ————— o bt T i R T i ———
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CPL.KL=PAEDT?Z.K*PATEQOL.K*PPENE
CPL - CHANGE IN PATLENT
PAEDTP - PERCEIVED ATTRACT.

EATIENTS (DIM.)
PATPOOL~ PATIENT PCOL (MEN)
PPEMER - PCEULATICH PERCEIV

PATPOOL.K=1500CC*EXP (PGC*TIME.K

26C=0.015 (1/YEAR)

PPEMER=.4 (DIMENSIONLESS)
PATENOL- PATIENT PCOL (MEN)
EGC - EATIENT EBCOL GRCRT
EPEMER — POPULATION PERCELV

PAEDTP.K=DLINF23(AEDTF.K,TCTTP)
IDTTP=4 (YIZARS)
PAEDTP - PERCEIVED ATTRACT.
EATIENTS (DIM.)

72

R
LOAT (VISITS/YEAR)
OF EMERGENCY DEPAERT.

ED EMERCENCY (1/YEAR)

)

H CCNSTANT (1/TEAR)
ED EMERCENCY (1/YEAE)

OF EMERGENCY DEPART.

21, %

TC

22, A
22.1,
22.2,

AEDTE - ATTRACTIVEYESS OF EMERGENCY DEPAPTMIET T2
EATIENTS (DIM.)

IDTTP - INFORKATIOM DELAY TIME TC PATIENTS (YTA2S)

AEDTP.K=0.S+0.5*TABLE (TABLE1, (EAT.K/PLCAP.K) / an, 2
ARNORM,0,2,.2)
ARNORM=1.2 (CIMENSIONLESS) Ju.t,

AEDTP - ATIRACTIVEMESS CF ENERGENCY DEPAPTMEMT ¢

PATIENTS (DI¥.)

TASLE1 - TABLE FUNCTION

PAT - PATIENTS (YISITS/YEAR)

BLCAP - PLANNED CAPACITY (VISITS/YEAR)

ARNORM - AREA NO3¥AL OVERLOAD (DIMENSIONLESS)
CAPINV.K=CAPINV.J+ (DT) (RCI.JK-CCL. JK) 25, L
CAPINV=CAPINVN (DOLLARS) 25.1,
CAPINVN=26278CC (CCLLARS) 25.2

CAPINV - CAFITAL INVESTMENT (CCLLAGS)

oT -~ INCRENMENT IN TIME (YEARS)

BCI - RATE OF CADITAL INVESTMEMT (DOLLARS/YEAZ)

LCI - CEPRECTIATION COF CAPITAL IMVESTMENT

(DOLLARS/YEAR)
CAPINVM- INITIAL VALUE CF CAPITAL INVESTMENT
(DGLLARS)
DCI.KL=CAPINV.K/DEPT.X 26, 2
LCI - DEPRECIATION OF CAPLTAL TNVESTMENT
(DOLLARS/YEAR)

CAPIMV - CAPITAL INVESTMENT (DCLLARS)

CEPT - DEPRECIATICN TIME (YEAES)

DEPT.K=SMCCTH (NCRDT*CEEF. K, CEEST 27, A

CEPT - CEPRECTATICN TIEE (YEARS)

NORDT - NOGMAL CEPRECEIATION TIME (YEARS)

DEDF - DEPRECIATICN FUKCT
CEPDT - DEPRECIATION DELAY

ION (BIMENSICYLZISS)
TLXE (YEARS)

-98-
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DEPF.K=TABLE (TAELC4,PAT.K/PCAP.K,0,3,.3) 28, A
TABLE4=1.5/1.475,1.45/1.375/1.25/1,.75/.625/.55/ z8.1,
.525/.5 (TABLE)

NORDT=30 (YEARS) 28.2,
JEPDT=10 (YZARS) 28.3,
DEPF — DEPRECIATION TUNCTION (DIMENSIONLESS)

TABLE4 — TABLE FUNCTION

FAT = BATIENTS (VISITS/YEAR)

BCAP — PHYSICAL CAPACITY (VISITS,/YEAR)

NORDT - NCRMAL CEFRECIATIC!HN TIME (YEARS)

DEPDT - DEPRECIATION DELAY TIME (YEARS)
RCI.KL=DELAY32(CIOF.JX,CAPI™C,CIOC.K) 29, R
CAPITC=4 (YZARYS) 29.1,
CI00=CICCY (DCLLARS) 29.2,
CIONN=320020 (DCLLARS) 29.3,

RCI - BATE OF CAPITAL INVESTMENT (DCLLARS/YEAR)

CIOF = CAPITAL INVESTMENT ORCERING FUNCTIOX

(SOLLARS/YEAR)

CAPITC - CAEITAL INVESTMENT TIME CCNSTANT (YEASGS)

CIOoOo - CAPITAL TMVESTMENT ON ORDER (DCLLARS)

CLOCN == INITIAL VALUZ OF CAPITAL INVESTMENT CNM

20DER (DOLLARS)

CICF.KL= (CCAPINV.K-CAEINV. K¢SCCIL.K*CAEITC-CIOQO.K)* 137, F
EXFUND.K+SDCI.K
CIGF = CABITAL IKVESTXENT ORLCERING FUNCTIOK
(DOLLARS/YEAR)
DCRPIKV~ DESTRED CAPITAL INVESTMENRT (DOLLARS)

CAPTINV - CAPITAL INVESTMENT (DGLLARS)

5DCI — SMCOTHED RATE OF CEPRECIATICN OF CAPITAL
INVESTMENT (3/YEAK)

CAPITC = CAFITAL INVESTMENT TIME CCNSTANT (YEARS)

CIOoC -~ CAPITAL INVESTHENT ON ORDER (DOLLARS)

ZXFUND — EXTERNAL FUNDING (DOLLARS/YEAR)

EXFIND.X=TAZLE (TABLE2,EAT.K/PCAP.K, 1,3,.2) 31, A
TABLE2=0/0,3/.CC5/.01/.92/.€3,.05/.1/.15/.2 (TABLZ) 21.1,
SXFOED - TYTIRMAL FINDING (DCLLARS/YEAR)
TA3LE2 - TASLE FUNCTION

PaT - TATIERTS (VISIT™S/YEAR)

ECAP - PEYSICAL CAPACITY (VISITS/YEAR)
DCAPIXNV.K=NCLEP=*EAT. X 32, @
JCIPP=60 (COLLARS/VISIT/YCAR) 1z.1,

DCAPIUYV- DESIRED CAPITAL INVESTMENT (DCLLARS)

OCIPP - DESIRED CAPITAL INVESTMENT PER PATIENT

(COLLARS/VISTT/YEAR)
2AT - BARTLENTS (VISITS/YEAR)

(a Nyl
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SDCI.K=SMOOTH (ECI.JK, TSDCI) 33, &

TSDCI=1 (YEARS) 33.1, c
SDCI - SHMCOTRED EATE OF CEPRECIATION OF CAPITAL

INVESIMENT (S/YEAR)

DCI = DEPRECIATION GF CAPITAL INVESTMENT
(DOLLARS/YEAR)

TSDCI - TIME TC SECOTH DEPRECIATICN OF CAPITAL
INVESTINENT (YEARS) -

SEXP.K=(IEXP*INT. K+REXE*RES.K+SPEXP*5UPHY) / 33, 2
(STAFFP.K)
SEXP - STAFP EXPERIENCEZ (DIMENSICNLESS)
IEXP - INTERN EXPERIENCE (DIKENSICNLESS)
INT - INTEBNS (MEN)
REXP - RESIDENT EXPERTENCE (CIMEKSIONKLESS)
RES - RESIDENTS ("EN)
SPEXP - SUPERVISING PHYSICIAN EXBERIENCE
(DINENSICNLESS)
SUPRY SUPERVISING PEYSICIANS (MEN)
STAFF ~ STAFP (MEYj

STAFPF.K=INT.K+RES.K+STPHY 35, A

IEXP=2 (DIMENSIONLESS) 35.1,

REXP=3.5 (DIMENSIOKNLZESS) 35.2,

SPEXP=9 (DIRENSICNLESS) 35.3,

SUPHY=1 (MEN) 35.4,
STAFF - STAFF (MEN)

NZ/zz

INT - INTERNS (MZY)
RES - RESIDENTS (4EY)

SUPHY - SUEE2VISISG PHISICIANS (MEN)

IEXP - INTERN EXPERTENCE (DLAZNSICHMLESS)
REXP - RESIDENT EXPERIENCE (DIMENSINNLESS)
SPEXP - SUPBRVISING PHYSLCIAN EXPERITHCE

(DIMENSIONLESS)

PLCAP.K=SCAP.K*TABLE (ZTABLE3,PCAR.K/SCAP.K,0,2.2,.2) 36, A
TABLE3=0/.3/.55/.7/.65/1/1.1/1.2/1.3/1.38/1,.45/1.5 36.1, T

(TABLE)
PLCAP -~ PLANNED CAPACTIIY (VISITS/YEAER)
SCAP - STAPF CABACITY (VISITS/YEAR)

TABLE3 - TABLE FONCTIGY
PCA2 = PHYSICAL CAPACITY (VISITS/YEAR)

OLOALC.K=PAT.K/PLCAD.K 37, A

CLOAD - CVERLCAD CF FACILITIES (DIMENSICNLESS)

PAT - PATIENTS (VISITS/YEAR)

ELCAP - PLANNED CAPACITY (VISITS/YEAR)
20C.E=.7*QCCO.R+.3*CCE. K 38, S

coc - QUALITY OF CARF (CIMENSICXNLESS)

QCCo - QUALITY OF CARE EFRCM 2VZRLCAD

(DIMENSICNLESS)
coceE — QUALTITY OF CAEE FRNM BXPZPTIENCE

(DIMERS IONLESS)
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Q0CO .K=TABLE (TABLE1,0LOAD.K,C,2,.2) 39, A
TABLE1=2,1.95,1.9/1.75/1.5/1/.5/.25/+1/.05/0 3.1, T
(TABLE)
COCO - QUALITY 7F CARE FRO® CVERLCAD .
(DIMEXSIONLESS)

TABLE1 - TABLE FUNCTION
CLOAD ~— CVERLOAD CP PACILITIES (DIMENSICNLESS)

QOCE.K=TABLE (TABLE5,5EXP.K,0,9,.9) 4c, A
QOCE - QUALITY OF CARE FROM ZXPESIENCE
(DINENSIQNLESS)

TABLES — TABLE FUNCTICN
SEXP - STAPFP EXPIZRIENCE (DIXENSICNLESS)

SCAP.K=RCAP.K*RE5.K+ICAD .K*INT.K+SPCAR, K*3UPHY wi, A
SCAP — STAFF CAPRCITY (VISITS/YEAR'
RCAP — RESIDENT CAPACITY (VISITS/YEA2/MAYN)
RES -~ RESIDENTS (XEN)
ICAP — INTZRN CAPACITY (VISITS/YIZAR/MAY)
INT — INTFERNS (MEN)

SPCAP ~ SUFERVISIKG PHYSTICIAYM CAFACITY (VISITS/
YEAR/MAN)
SYUPERVISING PHYSICIANS (MEWN)

SOPHY

RCAP.K=1/(PEREFMER.K*RTEE+ (1-PEREMER. K) *RTENE) 42, A
RCAP - RESIDENT CAPACITY (VISITS/YCAR/Y¥AN)
PEREMER- PERCFIVED EMERGENCIES (DIMENSIOYLESS)
RTPE - RESIDENT TIME FOE PERCEIVEL EMZDGENCY
(YEAPS/VISIT/NAY)
RTPNE - RESIDENT TIME FCE PERCEIVED ¥ONEXMZERGENCY

(YBARZ/VISIT/NAY)
ICAP.K=1/(PEPEPER.K*ITEE+ (1-SFRIMER, K) *ITEYNE) 43, A
ICAP — INTZSN CAFACITY (VISITS/YEAR/YAN)
PEREMER— PEPCEIVED SMEIRCGENCIES (DIMEIKSLOFNLZSS)
ITPE - INTERN TI%E FCR PEPCEIVED EXERGEWZIIZES
(YEARS/VISIT/NAN)
ITPNE =~ LXNTERM TINT FOF PES2CEIVED NCWEIMERGENCIES
(YEAES/VISIT/MEN)
SPCAP.K=1/ (PFREMEE.K*SETPE+ (1-CEPEMER.F) *S2TFIZ) ng, A
SPCAP - SUPERVISING PHYSICILIAYX CAPACITY (VISIIZS/
YEARE /MAY)

PEREMER— PEICELVEL SKMERCENCIES (PIMFNSIGKLZISS)

SPTPE - SUPCRVISING PHYSITIAN TIME PER EMIRGENRCY
(YEARS/VISIT/Y¥RY)

SPTPXE® -~ STPERVISING PHYSICIAN TIME PER NCHZIMERGENCY
(YEARS/VISIT/YAN)

PCAP.K=CAPINV.K/DCTDPP 45, A
PCAE — PHYSICAL CAPRCITY (TISITS/YEAR)
CAPINV — CAPITAL IRBVESTIERT (LCCLLARS)
[CIPP - DESIBED CARPITAL IMVDSIEZIUT P22 FATIZINT
(DOZLARS/VISIT/YZAR)
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PEREMER. K=AE +SE* (1-AE) 46, A

PEREMER~ PERCEIVEC EMERGENCIES (DIMENSIONLESS)

AE - ACTDAL EMERGENCISS (DIMENSIONLLSS)

SE - SCRTING EEROR BATE (DIMENSIOWLESS) )
PERNEM.E=1-FERENKER.K 47, &

PERNEM - PEPCEIVED NONEMERGENCIES (DIMENSIONLESS) i
PEREMER~ PERCEIVED EMERGENCIES (DIMENSIJNLESS)

NZP.K=PAT.K*PERNEN.K u8, A

NEP ~ NCNEMERGEFCY PATIENTS (VISIZS/YZSAR)

PAT - PATIENTS (VISITS/YEAR)

PERNEM - PERCEIVED NONEYERPGENCICS (DIHRNSIONLESS)
PR. K= (PAT.X-NEP.E) /NEP.X 49, A
SE=.,1 (DIMENSICNLESS) §9.1, C
AE=.33 (DIMENSIONLESS) 49.2, C

PR - PATIENT RATIC (CIMEMNSICNLESS)

PAT - PATIENTS (VISITS/YZAR)

NEP - NCMEMERGENCY PATIENTS (VISITS/YEAR)

SE - SORTING EPBROR BRATE (DIMENSLONLZSS)

ABE - ACTUAL EMERGENCIES {(CIKENSIONLESS)
ANCOST.K=EANCST.K+KFANCST.K S0, A

ANCOST -~ ANCILLARY COSTS (DOLLARS/YEAR)
EANCST -~ EMERGENCY ANCILLARY CCSTS (DOLLARS/YVISIT)
NEANCST- NCNEMZRGENCY ANCILLARY CCSTS (DPOLLABRS/

VISIT)
EANCST .K=PAT.K*PEREMFR . K*AVCPE*ANCT.K =1, A
EANCST - EFMERGENCY ANCILLARY CCSTS (DOLLARS/VISLT)
PAT - BATICNTS (VISITS/YEAR)
PEREMER~ PERCEIVED EMERGEKNKCEIZS (DIMENSICNLISS)
AVCPE - AVERAGE CCST™ PER EZRCEIVED EMERCGENCY
(DQLLARS/VISIT)
ANCT — ANCILLARY CCST TC ZX2ZIRIENCE FACT?2
(DIMENSIQHLESS)
NEANCST.K=CZAT. R*PERNEN. R¥AVCERE&ANCT . K 52, A
NTANCST- NTNEMERGENCY ANCILLARY CNSTP: (DRLLAIG,
VISIT)
BAT = PATIENTS (VISITS/YEAR)
PERNEM - BERCELIVED NONEXZEGEZIUCIES (DIMIMSINNLESS)

AVCPNE - AVERAGR CCST 2EX BZRCEZIVFL NOMNEMERGENCY
(DCLLARS/TISIT)

ANCT —~ ANCILLARY COST TC EXPRELENCE FACTOR
(DIMZNSINYLESS)
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ANCT.K=TABLE (TABLE5,5SZXP.K,0,9,.9) 53, A
- AVCPE=15 (DOLLABS/VISIT) €3.1, €
AVCPNE=8 {DCLLARS/VISIT) 53.2, C
TABLE6=1.5/1.43/1.32/1.1/.%/.7/.61/.57/.52/.51/.5 £3.3, T
(TAELE) :
ARCT — ANCILLARY COST TO EXPERIENCE FACTOR
(DIMENSIONLESS)

TABLE6 - TABLE FUNCTION -
SEXP - STAFP EXPERIENCE (DIMENSICNLESS)

AVCPE - AVERAGE CCST PEF PERCEIVED EMEREENCY
(DOLLARS/VISIT)
AVCENE - AVERAGE CCST PEFR PERCEIVEC NONEMERGENCY
(DOLLARS/VISTIT)
OPEXP.K=SSAIL.K+EHSAL.K+ANCCOST. K+SDCT. K Ss, A

CPEXP - OPERATING EXPENSES (DOLLARS/YEAR)

SSAL - STAPF SALARY (DCLLARS/YEAP)

PHSAL - PFCFFESSICNAL HELP SALARIES (DCLLARS/YEAR)

ANCOST - ANCTILLARY COSTS (DOLLARS,/YEAR)

SDCT - SMQOTHED RATE OF CEPFZCTATION OF CAPITAL

INVESTMENT (S/YEAR)
SSAL.K=ISAL*INT.K+RSAL*2ES.K+SPSAL*SUrHY 55, A
ISAL=19000 (DCLLABS/YEAR/MAN) 5.1, C
RSAL=1950C (DOLLLBS/YEAR/¥AN) 55.2, C
SPSAL=30C00 (DCLLARS/YEAR/MAN) se.2, C

SSAL - STAFF SALARY (DCLLARS/YRAE)

ISAL - INTERN SALARY (COLLAES/YERR/XAY)

INT - INTEPYS (MEN)

RSAL - RESIDENT SALAEY (LCOLLARS/YZAR/XNAN)

RES - RESIDEVTS (4ZN)

SPSAL =~ SCUPERVISING PHYSICIAM SALLRY (DCLLABRS/YEAR/

MAN)

SUPHY - SOUPZRVISING PHYSICTAXS (MEN)
PHSAL.K=PHCPV*PAT.K 56, A
PHCPVY=18.33 (DCLLARS/VISIT) 56.1, C

PHSAL — PBOFECSSICNAL HECL2 SALAZIES (DCLLARS/YEAR)

PECPY -~ ERCFFESSICYAL HELE CCST PER VISIT (DOLLARS/

YISIT)

PAT - PATIENTS (VISITS/YEAD)

INCOME.K=(PAT.K) (1-2CEET) (CPF.K*DPERZMES.¥+CINE. K= 57, A
PEENEM.K)

INCOME - LINCOME (CCLLAPS/YEA2)

PAT - PATIENTS (VISITS/YESAR)

BDEBT - BAL D28TS (DIMENSIONLESS)

CPE - COST DER EMERGENCY (DOLLAES/VISIT)

FEREMER- BERCEIVEDR IXTPCENCIES (SI¥ENSIONLESS)

CENE . - COST PER NOXEMEIECEYNCY (SCLLARS/VISIT)

PERNEM - EERCEIYED NYONEXEEGZIMCIES (CIMZYSINNLESS)
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CPE.K=BCTEP+AVCPE*ARCT. K 58, A
BCTEP=25 (DCLLABRS/VISII) 58.1, C
CPE - CCST PER EXERGENCY (PCLLAFS/VISIT)

BCTEP - BASE CHARG% TO ENEBR3SNCY PATIENT (CCLLARS/
VISIT)
AVCPE =~ AVERAGE CC3T PER FEECEIVEC E4ERCGENCY
- (DOLLARS/VISTT)
ANCT =~ ANCILLARY COST TC EXPERIENCE FACTOR
(DIMENSIONLESS)
CPNE.K=8BCTNEP+AVC2NE*AKCT.K 59, A
BCTHEP=15 (DCILARS/VISLT) 59.1, C
BDEBT=.01 (DIXENSIONLESS) 9.2, C

CPNE -~ CCST PER NCNEMERGEYNCY (CCLLARS/VISIT)
BCTINEP -~ BASE CHARGE TO NCNEXZARGINCY DATIENT

(DCLLAES/VISIT)
AVCPNE - AVERAGE CCST PER PEPCEIVED NOKREMERGENCY
(DCLLAKS/YISIT)
ANCT -~ ANCILLARY CCST TQO TXDPERIENCE FACTNR
{(DIXEKXSICHLESS)
EDEBT - BAL D:SBTS (DI®ENSICNLTSS)
PRPLSS.K=INCOME. K-OPEXE. K 67, A
DT=.1 (YEAES) 60.2, C
PLTPER=1 (YEARS) 60.3, C
LENGTH=50 (YEABS) 60.4, C

PRFLSS - PROFIT/LOSS (DCLLARS/YEAR)
INCCHE - IXCCME (DCLLARS/YERME)

CPEXP —~ OPERATING EXPENSES (DOLLARS/YEAR)
DT ~ INCREMENT IK TIME (YEARS)
PLTPEP ~ ELCTTING INTERVAL (YEARS)
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DETAILED EXPLANATION OF THE MODEL

The emergency department system described by this model has four
major interactive components:
1. The patient pool and patient load
. The professional staff
(I The capital investment in plant and equipment

Iv. The financial aspects of the emergency department operations

1. Patients

PATPOOL . K=150000*EXP (PGC*TIME.K) 22, A
PATPOOL - PATIENT POOL (MEN)

PGC=0.015 (1/YEAR) 22.1, C
PGC=POOL GROWTH CONSTANT

The patient pool (PATPOOL) is defined as the number of people in
the catchment area of the urban emergency department modeled = in this
case, 150,000 individuals. The patient pool is growing exponentially
at the rate (PGC) of 1.5 per cent per year.

PPEMER=.4 (DIMENSIONLESS) 22.2, C
PPEMER - POPULATION PERCEIVED EMERGENCY (1/YEAR)

PAT=PATN (VISITS/YEAR) 20.1, N
PAT - PATIENTS (VISITS/YEAR)
PATN - INITIAL VALUE OF PATIENTS (VISITS/YEAR)

PATN=60707 (VISITS/YEAR) 20.2, C
PATN - [INITIAL VALUE OF PATIENTS (VISITS/YEAR)

We have estimated that about 40 per cent of the patient pool
perceive an emergency annually (PPEMER). Thus, as an initfal condition,

the modeled emergency department has a patient load (PATN) of approximately
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60,000 annual visits. A visit is defined as an entry into the emergency
department system by an individual. If a person makes four trips to
the emergency department in the course of a year this is counted as
four visits.

CPL.KL=PAEDTP.K*PATPOOL .K*PPEMER 21,R

CPL -CHANGE IN PATIENT LOAD (VISITS/YEAR)
PAEDTP -PERCEIVED ATTRACTIVENESS OF EMERGENCY
DEPARTMENT TO PATIENTS (DIM.)

PATPOOL -PATIENT POOL (MEN)
PPEMER -POPULATION PERCEIVED EMERGENCY (1/YEAR)

Factors other than the perception of emergencies (PPEMER) by the
member of the patient pool can change the patient load. Major among
these is the attractiveness of the emergency department, as perceived
by the prospective patients (PAEDTP). We have defined the rate of
change in patient load (CPL), between two points in time, as a product
of the patient pool size (PATPOOL), the ratio of perceived emergencies

per year (PPEMER) and the perceived attractiveness of the emergency

department (PAEDTP). PATPOOL and PPEMER are definad immedately above.

PAEDTP.K=DLINF3 (AEDTP.K, IDTTP) 23,A
PAEDTP -PERCEIVED ATTRACTIVENESS OF EMERGENCY
DEPARTMENT TO PATIENTS (DIM.)
AEDTP -ATTRACTIVENESS OF EMERGENCY DEPARTMENT
TO PATIENTS (DIM.)
I DTTP -INFORMATION DELAY TIME TO PATIENTS (YEARS)
IDTTP=4 (YEARS) 23.1, C
[DTTP -INFORMATION DELAY TIME TO PATIENTS (YEARS)

The perceived attractiveness of the emergency department to patients
(PAEDTP) is, in tﬁrn, the actual attractiveness of the facility to pro-
spective patients (AEDTP), moderated through a third order information

delay function. The information delay time to patients is defined as
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four years.* That is, it takes four years for roughly 60 per cent
of the patients to perceive a change in the emergency department's
operation (IDTTP) which would alter their view as to its attractiveness.
If the emergency department becomes overcrowded, or gives such poor
service that it is no longer as attractive as alternative sources of
health care, there is a delay of about eight years before this is
perceived by 90 per cent of the patient pool. As will be noted below,
once the perceived attractiveness changes, there is an additional
delay before the patient changes his habits (TTCH) and uses alternate
emergency facilities. The above time scales also apply to increased
attractiveness.
AEDTP.K=0.5+0.5*%TABLE (TABLET (PAT.K/PLCAP.K) /ARNORM,0,2,.2) 24, A
AEDTP -ATTRACTI VENESS OF EMERGENCY DEPARTMENT TO
PATIENTS (DIM.)
TABLE1 -TABLE FUNCTION
PAT -PATIENTS (VISITS/YEAR)
PLCAP -PLANNED CAPACITY (VISITS/YEAR)
ARNORM -AREA NORMAL OVERLOAD (DIMENS [ONLESS)

ARNORM=1.2 (DIMENSIONLESS) 2k.1,C
ARNORM -AREA NORMAL OVERLOAD (DIMENS IONLESS)

The actual (as opposed to the perceived) .attractiveness of the
emergency department to patients (AEDTP) is influenced by the ratio of
the patient load in visits per year (PAT) to the planned capacity (PLCAP),
divided by the normal overload in the area (ARNORM). The normal over-
load is initially defined as 1.2; that is, a 20 per cent excess.of
patients beyond the planned capacity of the emergency department will
not have an adverse effect on the actual attractiveness of the emergency

e

* Sensitivity test 15 in Appendix [Il illustrates the behavior of the
base simulation if this delay is shortened to one year.
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facility. Beyond that point, however, attractiveness will fall, as the
number of patients (PAT) exceeds the planned capacity (PLCAP). This
effect is dampened by the fact that this calculation affects only half
of the attractiveness function. The table and graph for Table function

1 are presented below:

TABLE1=2/1.95/1.9/1.75/1.5/1/.5/.25/.1/.05/0 39.1, T
= S=== i ==
AEDTR N e
—MULTL—F— ST = = ===

z e e e ey e R e e e g

PAT .K=PAT.J+(DT) (1/TTCH) (CPL.JK-PAT.J) 20, L

PAT - PATIENTS (VISITS/YEAR)
TTCH - TIME TO CHANGE HABITS (YEARS)
CPL ~ CHANGE IN PATIENT LOAD (VISITS/YEAR)
TTCH=1 (YEAR) 20.3, C
TTCH - TIME TO CHANGE HABITS (YEARS)
DT=.1 (YEARS) 60.2, C

The patient load (PAT)—obviously will change through time.
Equation 20, above ,defines the rate of change in terms of a first order
exponentially smoothed function. The newly calculated patient load
(PAT) at present time K is given as the previous value for the patient

load (PAT.J), corrected by a fraction of the difference between the
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effect is dampened by the fact that this calculation affects only half

of the attractiveness function.

1 are presented below:

TABLEI1=2/1.95/1.9/1.75/1.5/1/.5/.25/.1/.05/0

39.

The table and graph for Table function

I, T

The patient load {PAT) obviously will change through time.

Equation 20, above ,defines the rate of change in terms of a first order

exponentially smoothed function.

The newly calculated patient load

(PAT) at present time K is given as the previous value for the patient

load (PAT.J), corrected by a fraction of the difference between the

S 2.0
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1.6
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A
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)
0 22 A .6 .8 1.0 1.2 1.4 1.6 1.8 2.0
(PAT .K/PLCAP.K) / ARNORM) -
PAT.K=PAT.J+(DT) (1/TTCH) (CPL.JK-PAT.J) 20, L
PAT - PATIENTS (VISITS/YEAR)
TTCH - TIME TO CHANGE HABITS (YEARS)
CPL - CHANGE IN PATIENT LOAD (VISITS/YEAR)
TTCH=1 20.3, C
TTCH - TIME TO CHANGE HABITS (YEARS)
DT=.1 (YEARS) 60.2, C
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change in patient load during the last time interval (CPL.JKL and the
previously computed patient load (PAT.J). The constant TTCH - the time
it takes patients to change their habits - gives the fraction of the
difference that is to be corrected each time period. This in turn is
multiplied by the time interval DT to get the amount of correction in
each computation time interval. Exponential smoothing weights the

most recent data most heavily, with progressively decreasing weights

on older data.

PLCAP.K=SCAP.K*TABLE (TABLE3,PCAP.K/SCAP.K,0,2.2,.2) 36, A

PLCAP - PLANNED CAPACITY (VISITS/YEAR)
SCAP - STAFF CAPACITY (VISITS/YEAR)
TABLE3 - TABLE FUNCTION

PCAP - PHYSICAL CAPACITY (VISITS/YEAR)

In equation 24 above, the ratio of patient load (PAT) to planned
capacity (PLCAP) plays an important - though dampened - role in de-
termining the attractiveness of the emergency department to the patient
(AEDTP). Planned capacity, in turn, is a product of the staff capacity,
(SCAP), that is, how many patients the staff can handle in a given unit
of time, and the relationship between the physical capacity (PCAP) and
the staff capacity (SCAP). Note that in Table 3 below, that the ratio
of the physical capacity (PCAP) to the staff capacity (SCAP) has a limit
of 1.5 times normal. Each variable has its limit. I[f the staff is 50
per cent overloaded no amount of additional space will improve their
ability to handle patients. If the number of visits exceeds the physical

plant capacity by 50 per cent, an increase in staff will not increase

the patient processing rate.
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TABLE3=0/.2/.55/.7/.85/1/1.1/1.2/1.3/1.38/1.45/1.5 36.1, T
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PCAP.K=CAPINV.K/DCIPP 45, A
PCAP - PHYSICAL CAPACITY (VISITS/YEAR)
CAPINV - CAPITAL INVESTMENT (DOLLARS)
DCIPP - DESIRED CAPITAL INVESTMENT PER PATIENT
(DOLLARS/VISIT/YEAR) .

DCIPP=60 (DOLLARS/VISIT/YEAR) 32.1, €
DCIPP - DESIRED CAPITAL INVESTMENT PER PATIENT
(DOLLARS/VISIT/YEAR)

Physical capacity (PCAP) is defined as the ratio of capital invest-
ment in dollars (CAPINV) (see equations 25 and 25.2 in section I[Il) to
the desired capital investment per patient (DCIPP). The initial value
of DCIPP is $60 per visit per year.

SCAP . K=RCAP . K*RES . K+I CAP . K* INT . K¥SPCAP . KXSUPHY k1, A
SCAP - STAFF CAPACITY (VISITS/YEAR)
RCAP - RESIDENT CAPACITY (VISITS/YEAR/MAN)
RES - RESIDENTS (MEN)
[CAP - INTERN CAPACITY (VISITS/YEAR/MAN)
INT - INTERNS (MEN)
SPCAP - SUPERVISING PHYSICIAN CAPACITY (VISITS/
YEAR/MAN)
SUPHY - SUPERVISING PHYSICIANS (MEN)




TABLE3=0/.3/.55/.7/.85/1/1.1/1.2/1.3/1.38/1.45/1.5 36.1, T
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: -(PCAP :K/SCAP .K)
PCAP.K=CAPINV.K/DCIPP 4s, A
PCAP - PHYSICAL CAPACITY (VISITS/YEAR)
CAPINV - CAPITAL INVESTMENT (DOLLARS)
DCIPP - DESIRED CAPITAL [NVESTMENT PER PATIENT
(DOLLARS/VISIT/YEAR)
DCIPP=60 (DOLLARS/VISIT/YEAR) 32.1, C
DCIPP - DESIRED CAPITAL [NVESTMENT PER PATIENT
(DOLLARS/VISIT/YEAR)
Physical capacity (PCAP) is defined as the ratio of capital invest-
ment in dollars (CAPINV) (see equations 25 and 25.2 in section I[l) to

the desired capital investment per patient (DCIPP). The initial value
of DCIPP is $60 per visit per year.

SCAP.K=RCAP.K*RES.K+[CAP.K* [NT.K+SPCAP . K*SUPHY 41, A
SCAP - STAFF CAPACITY (VISITS/YEAR)
RCAP - RESIDENT CAPACITY (VISITS/YEAR/MAN)
RES - RESIDENTS (MEN)
[CAP - I[NTERN CAPACITY (VISITS/YEAR/MAN)

INT - INTERNS (MEN)
SPCAP - SUPERVISING PHYSICIAN CAPACITY (VISITS/
YEAR/MAN)

SUPHY - SUPERVISING PHYSICIANS (MEN)
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Staff capacity (SCAP) is defined as the summation of the capacity
of residents to handle patients (RCAP*RES), the capacity of the interns
to handle patients (ICAP*INT) and the capacity of the supervising
physician to handle patients (SPCAP%*SUPHY). That is, given that a
resident can treat an emergency patient in 30 minutes and a non-em-
ergency patient in 20 minutes, and given 6 residents on the staff
working a 60 hour week 50 weeks a year, we can calculate the residents
'"capacity' to handle visits in the emergency department. Similar
calculations are made for the interns and for the sﬁpervising physician.
The total of these three ''capacities' is the total capacity of the staff
in visits per year (SCAP).

The equations for the ''capacities' fo the individual staff types
follow:

ICAP.K=1/ (PEREMER. K* | TPE+(] -PERMER.K) * | TPNE) 43, A

ICAP - INTERN CAPACITY (VISITS/YEAR/MAN)

PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)

ITPE - INTERN TIME FOR PERCEIVED EMERGENCIES
(YEARS/VISIT)

ITPNE - INTERN TIME FOR PERCEIVED NON-EMERGENCIES
(YEARS/VISIT)

The intern capacity (ICAP), i.e. the visits which each intern can
handle in one working year, is the reciprocal of the perceived emergencies
(PEREMER - equation 46, Section IV) times the average time it takes an
intern to handle a true emergency (ITPE), plus the perceived non-
emergencies (1-PEREMER) times the average time it takes an intern to
handle a non-emergent patient (ITPNE).

ITPE=(IMPE/60) / (I1HPW%50) (YEARS/VISIT) 17.4, N

ITPE - INTERN TIME FOR PERCEIVED EMERGENCIES (YEARS)

IMPE - INTERN MINUTES PER EMERGENCY (MINUTES/VISIT)
LHPW - [NTERN HOURS PER WEEK (HOURS/WEEK)
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IMPE=45 (MINUTES) 17.5, C
IMPE - INTERN MINUTES PER EMERGENCY
(MINUTES/VISIT)

IHPW=60 (HOURS/WEEK) 17.6, C
IHPW - INTERN HOURS PER WEEK (HOURS/WEEK)

In the base simulation the intern time for a perceived emergency
(IMPE) becomes 45/60 of an hour divided by 60 hours per week times 50
weeks, or 1/4000 of a year.for each visit. The basic assumption is that

interns (and residents) average 60 hours per week on a 50 week basis.

I TPNE=(IMPNE/60) / (1HPW%50) (YEARS/VISIT) 17.8, N
ITPNE - INTERN TIME FOR PERCEIVED NON-EMERGENCIES
(YEARS) »
IMPNE - INTERN MINUTES PER NON-EMERGENCY (MINUTES/
VISIT)
IHPW - INTERN HOURS PER WEEK (HOURS/WEEK)
IMPNE=25 (MINUTES) 17.9, C

IMPNE - INTERN MINUTES PER NON-EMERGENCY
(MINUTES/VISIT)

Times for non-emergencies are calculated in the same manner.

RCAP. K=1/ (PEREMER . K*RTPE+ (1~-PEREMER.K) *RTPNE) 42, A
RCAP - RESIDENT CAPACITY (VISITS/YEAR/MAN)
PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)
RTPE - RESIDENT TIME FOR PERCEIVED EMERGENCY
(YEARS/VISIT)
RTPNE - RESIDENT TIME FOR PERCEIVED NON-EMERGENCY
(YEARS/VISIT)

RTPE=(RMPE/60) / (RHPW%50) (YEARS/VISIT) 18.1, N
RTPE - RESIDENT TIME FOR PERCEIVED EMERGENCY
(YEARS/VISIT/MAN)
RMPE - RESIDENT MINUTES PER EMERGENCY (MINUTES/
VISIT)
RHPW - RESIDENT HOURS PER WEEK (HOURS/WEEK)

RMPE=30 (MINUTES) 18.2, ¢
RMPE - RESIDENT MINUTES PER EMERGENCY (MINUTES/
VISIT)
RHPW=60 (HOURS/WEEK) 18.3, €

RHPW =~ RESIDENT HOURS PER WEEK (HOURS/WEEK)



RTPNE=(RMPNE/60) / (RHPW<50) (YEARS/VISITS)

RTPNE
RMPNE

RHPW

- RESIDENT TIME FOR PERCEIVED NONEMERGENCY
(YEARS/VISIT/MAN)

-~ RESIDENT MINUTES PER NONEMERGENCY
(MINUTES/VISIT)

- RESIDENT HOURS PER WEEK (HOURS/WEEK)

RMPNE=20 (MINUTES)

RMPNE

- RESIDENT MINUTES PER NONEMERGENCY
(MINUTES/VISIT)

The residents' contribution (RCAP*RES) to staff capacity

identically to

that for the interns.

SPCAP.K=1/ (PEREMER . K%*SPTPE+(1-PEREMER.K) *SPTPNE)

SPCAP

- SUPERVISING PHYSICIAN CAPACITY (VISITS/
YEAR/MAN)

PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)

SPTPE

SPTNE

- SUPERVISING PHYSICIAN TIME PER EMERGENCY
(YEARS/VISIT)

- SUPERVISING PHYSICIAN TIME PER NONEMERGENCY
(YEARS/VISIT)

SPTPE=(SPMPE/60) / (SPHPW*50) (YEARS/VISIT)

SPTPE
SPMPE

SPHPW

- SUPERVISING PHYSICIAN TIME PER EMERGENCY
(YEARS/VISIT)

- SUPERVISING PHYSICIAN MINUTES PER EMERGENCY
(MINUTES/VISIT)

- SUPERVISING PHYSICIAN HOURS PER WEEK
(HOURS/WEEK)

SPMPE=25 (MINUTES)

SPMPE

- SUPERVISING PHYSICIAN MINUTES PER EMERGENCY
(MINUTES/VISIT)

SPHPW=20 (HOURS/WEEK)

SPHPW

- SUPERVISING PHYSICIAN HOURS PER WEEK
(HOURS /WEEK)

SPTPNE=(SPMPNE/60) / (SPHPW%50) (YEARS/VISIT)

SPTPNE

SPMPNE

SPHPW

SPMPNE=20
SPMPNE

- SUPERVISING PHYSICIAN TIME PER NONEMERGENCY
(YEARS/VISIT)

- SUPERVISING PHYSICIAN MINUTES PER
NONEMERGENCY (MINUTES/VISIT)

- SUPERVISING PHYSICIAN HOURS PER WEEK
(HOURS /WEEK)

(MINUTES)
~ SUPERVISING PHYSICIAN MINUTES PER NON-
EMERGENCY (MINUTES/VISIT)
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18.5, N

18.6, C

is calculated

Lk, A

18.8, N

18.9, €

19, C

19.2, N

19.3, C



=119~

SUPHY=1 (MEN) 35.4, C
SUPHY - SUPERVISING PHYSICIANS (MEN)

Supervising physicians are handled in an almost identical manner.
The only difference is that the number of supervising physicians (SUPHY)
is constant, whereas the number of interns and residents varies with the

patient load (see Section I1).

OLOAD.K=PAT.K/PLCAP.K 37, A
OLOAD - OVERLOAD OF FACILITIES (DIMENSIONLESS)
PAT - PATIENTS (VISITS/YEAR)

PLCAP - PLANNED CAPACITY (VISITS/YEAR)

The final element related to the patient is the concept of overload
(OLOAD). We have defined overload as the ratio which relates the number
of patients, in visits per year (PAT), ic the planned capacity (PLCAP),
as defined above in equation 36. This concept is key to determining
the dynémic effect of elements of the model on quality of care (QOC,

defined in section 11).

1. Staff

The physician staff of this '"'typical' urban hospital emergency
department is composed of three distinct personnel categories: interns
(INT), residents (RES), and supervising physicians (SUPHY). In the model
we have related the levels of interns and residents to several other
variables, key among which is the degree of attractiveness that the
emergency department holds for its current and potential staff members
(ATCS and ATPS respectively).

INT.K=INT.J+(DT) (RHI.JK-AOI . JK-INTRES. JK) I, L
INT=INTN (MEN) 1.1, N
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INTN=6.315 (MEN) 1.2, C
INT - INTERNS (MEN)
RHI - RATE OF HIRING INTERNS (MEN/YEAR)
AOI - ATTRITION RATE OF INTERNS (MEN/YEAR)
{INTRES - RATE OF RESIDENTS HIRED FROM INTERS
(MEN/YEAR)
INTN - INITIAL VALUE OF INTERNS (MEN)

The level of interns at any point in time (INT.K) is defined as the
level of interns in the previous time period (INT.J), plus, for each
time increment (DT), the number of interns hired from outside the system
(RHI) less the interns lost from the emergency department to other hos-
pitals, clinics, or private practices (AOl), less the interns who stay
but become residents (INTRES). The initial value ©r the number of
interns (INTN), when the system in equilibrium, is slightly more than
six men.

RHI . KL=NRHI .K*DIM. K*ATPS.K L, R

RHI - RATE OF HIRING INTERNS (MEN/YEAR)

NRHI - NORMAL RATE OF HIRING INTERNS (MEN/YEAR)

DIM - DESIRED INTERNS MULTIPLIER (DIMENSIONLESS)

ATPS - ATTRACTIVENESS TO POTENTIAL STAFF
(DIMENS1ONLESS)

NRHI .K=SMOOTH (RHI.JK,SMTI) 5

NRH1=6.3152 5.

SMTI=2 (YEARS) 5.

NRHI - NORMAL RATE OF HIRING INTERNS (MEN/YEAR)
RHI - RATE OF HIRING INTERNS (MEN/YEAR)
SMTI - SMOOTHING TIME FOR INTERNS (YEARS)

The rate of hiring interns from outside the system (RHI) is the
product of: (1) the normal rate of hiring interns (NRHI) - a smoothed
function of the hiring rate (RHI) over a two year time span (SMTI),

(2) the desired intern multiplier (DIM) which is defined below in equation

6, and (3) a ratio representing the attractiveness of the emergency de-

partment to the potential staff (ATPS). See equation 8, below.
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DIM.K=TABLE(TABLE5,DI.K/INT.K,0,2,.2) 6, A
TABLES5=0/.05/.1/.25/.5/1/1.5/1.75/1.91/1.95/2 6.1, T
DIM -DESIRED INTERNS MULTIPLIER (DIMENSIONLESS)
TABLES -TABLE FUNCTION
DI -DESIRED INTERNS (MEN)
INT -INTERNS (MEN)
DI .K=DITRR*DR.K 7, A
DITRR=2 (DIMENSIONLESS) 7.1, ¢C
DI -DESIRED INTERNS (MEN)
DITRR -DESIRED [NTERN TO RESIDENT RATIO
(DIMENS I ONLESS)
DR -DESIRED RESIDENTS (MEN)

The desired intern multiplier (DIM) is presented as a
table function which relates the number of desired interns (DI) to
the number of interns actually on hand at any point in time (INT.K).
As this ratio increases, that is, as the number of desired interns
approaches the number of interns on hand, the multiplier decreases
to reach an equilibrium level of 1.0. I[f more interns are desired
than are available, the multiplier (DIM) increases above 1.0 and
thus effectively drives up the intern hiring rate (RHI) until equi-
librium is once again reached.

The number of desired interns (DI) is, in turn, a product
of the desired resident level (DR) (see equation 15 below) and the

desired intern to resident ratio (DITRR). DITRR for this model has



122~

been set at 2. That is, in ideal conditions we would like one

resident for every two interns on the staff. Table 5 is graphed below:
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ATPS .K=DL INF3 (ATCS .K,ATTDEL) 8, A
ATTDEL=5 (YEARS) 8.1, C
ATPS ~ATTRACTIVENESS TO POTENTIAL STAFF
(DIMENS10NLESS)
ATCS ~ATTRACTIVENESS TO CURRENT STAFF
(DIMENS1ONLESS)
ATTDEL -TIME TO PERCEIVE ATTRACTIVENESS (YEARS)

The attractiveness multiplier (ATPS), the third factor in the
calculation of the rate of hiring interns from outside the ''system'
(RHI), is a third order information delay function of the attractiveness
to current staff (ATCS) over a five year delay period (ATTDEL). This
says that if the attractiveness of the modeled emergency department
increases - due to better teaching, new facilities, decreased load, etc. -
it takes roughly five years for 60 per cent of the medical school
graduates outside the area to perceive its increased attractiveness
‘and two time periods or ten years for more than 90 per cent to
perceive the increased attractiveness. Conversely, overcrowding or poor
facilities will have a delayed impact on the attractiveness of the

emergency department to new interns (or residents) (ATPS).

ATCS .K=TABLE(TABLE7, (PAT.K/PLCAP.K)/INNORM,0,3,.3) 17, A
INNORM=1.2 (DIMENS [ONLESS) 17.1, C
TABLE7=1.2/1.18/1.15/1.08/.85/.7/.52/.4/.3/.22/.2 17.2, T

ATCS -ATTRACTIVENESS TO CURRENT STAFF

(DIMENS IONLESS)

PAT -PATIENTS (VISITS/YEAR)

PLCAP -PLANNED CAPACITY (VISITS/YEAR)

[NNORM -INDUSTRY NORMAL OVERLOAD (DIMENSIONLESS)

The attractiveness of the emergency department to the current
staff (ATCS) from which, as in equation 8 above, ATPS is derived, comes
from table function 7. Table 7 expresses the relationship between the

overload in the modeled emergency department - patients divided by
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planned capacity (PAT/ALCAP) - and the '"industry'' normal overload

(INNORM). We stated in Section | that under normal emergency department
conditions 20 per cent more patients (PAT) could be handled than the
planned @pacity (PLCAP) of the emergency facilities would indicate (INNORM).
At this level, the attractiveness of the ED to the current staff is neutral,
i.e., 1; at higher overloads the attractiveness falls off; when there is

an excess of capacity in relation to patient load, the emergency department

is more attractive than '"mormal''.

AOl.KL=(1/AVSP1) (INT.K) (1-1DM.K) 9, R
AVSPI=1 (YEARS) 9.1, C
A0l - ATTRITION RATE OF INTERNS (MEN/YEAR)
AVSP1 - AVERAGE STAY PER INTERN (YEARS/MAN)
INT - (NTERNS (MEN)
{OM - INTERN DESTINATION MULTIPLIER

(D IMENS I ONLESS)

The next element of the intern equation is the rate at which interns
leave the emergency department for Jobs outside the system. We have
defined the attrition rate of interns (AOl) as the reciprocal of the
average stay per intern (AVSPI) in years per man, multiplied by the
number of interns (INT) and one minus the internal destination multiplier
(IDM); see equation 10 below. The average stay per intern (AVSPI) is

defined as one year.

{DM. K=LAWF*ATCS . K/ (LAWF=ATCS . K+EATS) 10, A

LAWF=3 (DIMENS!ONLESS) 10.1, C

EATS=1 (DIMENSIONLESS) 10.2, C
IDM - [INTERN DESTINATION MULTIPLIER

(DIMENSIONLESS)

LAWF =~ LOCAL ATTRACTIVENESS WEIGHTING FACTOR
(D IMENS IONLESS)

ATCS - ATTRACTIVENESS TO CURRENT STAFF
(DIMENS [ONLESS)

EATS - EXTERNAL ATTRACTIVENESS TO STAFF
(DIMENSIONLESS)



-125-

One minus the intern destination multiplier (1-IDM) in equation 9
above, represents the fraction of the total interns on hand who leave
the modeled emergency system because they perceive outside attractive-
ness as greater than the attractiveness of their present job environment.
The portion who remain (IDM) is a function of the relationship between
attractiveness cf the local emergency department (LAWF) and the attrac-
tiveness of external job opportunities for the intern (EATS). As a
stable condition we have stated that the modeled ED is three times as
attractive as outside opportunities, i.e., LAWF=3 and EATS=l.

If we insert hypothetical figures in the equation for the intern
destination multiplier (IDM) we can more easily visualize its structure.
If we presume, from equation 17 above, that the overload is 50 per cent,
then the attractiveness of the emergency department to the current staff
can be determined by finding ihe value of OLOAD/INNORM, or 1.5/1.2 = 1.25,
in Table 7. This value is approximately .83. The numerator of the IDM
equation becomes 3 X .83 = 2.49 and the denominator 3 X .83 +1 = 3.49.
IDM then equals just over .7; that is to say, over 70 per cent of the
interns will remain in the existing emergency department system, given

the above conditions.

INTRES.KL=(1/AVSPI) (INT.K) (1DM.K) 11, R
INTRES - RATE OF RESIDENTS HIRED FROM INTERNS
(MEN/YEAR)
AVSPI - AVERAGE STAY PER INTERN (YEARS/MAN)
INT - INTERNS (MEN)
DM - [NTERN DESTINATION MULTIPLIER

(DIMENS I ONLESS)
The final determinant in the overall rate of change of interns

is the rate at which interns move to become residents in the same
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hospital (INTRES). This rate is simply the product of (1) the
reciprocal of the average stay per intern (AVSPI), (2) the number of

interns available (INT), and (3) the intern destination multiplier (IDM)

explained below.

HRES . K=HRES . J+ (DT) (INTRES. JK+RHR.JK-AOR. JK) 2, L
HRES=HRESN (MEN) 2.1, N
HRESN=4.7488 (MEN) 2.2, C
HRES - HOSPITAL RESIDENTS (MEN)
INTRES - RATE OF RESIDENTS HIRED FROM INTERNS
(MEN/YEAR)
RHR - RATE OF HIRING RESIDENTS FROM OUTSIDE
(MEN/YEAR)
AOR - ATTRITION RATE OF RESIDENTS (MEN/YEAR)
HRESN - INITIAL VALUE OF HOSPITAL RESIDENTS (MEN)

The number of residents on the staff at any time period (HRES.K)
is, in the same manner used for calculating intern strength, the number
of residents on the staff in the previous time period (HRES.J) plus
the resident inputs/outflows from three sources: (1) those interns who
become residents in the same hospital (INTRES), (2) those residents who
are hired from outside the system (RHR), less (3) those residents who
leave the modeled hospital emergency facility (AOR). The initial value

for the number of residents (HRES), when the system is in equilibrium,

is close to five individuals. I[INTRES is explained in equation 11 above.
RHR. KL=NHRR.K*DRM.K*ATPS.K 12, R
RHR - RATE OF HIRING RESIDENTS FROM OUTSIDE
(MEN/YEAR)

NHRR - NORMAL HIRING RATE OF RESIDENTS FROM
OUTSIDE (MEN/YEAR)

DRM - DESIRED RESIDENTS MULTIPLIER
(DIMENS IONLESS)
ATPS - ATTRACTIVENESS TO POTENTIAL STAFF
(DIMENS IONLESS)
NHRR. K=SMOOTH (RHR. JK, SMTR) 13, A

NHRR=0 (MEN/YEAR) 13.1, N
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SMTR=2(YEARS) 13.2, C
NHRR - NORMAL HIRING RATE OF RESIDENTS FROM
OUTSIDE (MEN/YEAR)
RHR - RATE OF HIRING RESIDENTS FROM OUTSIDE
(MEN/YEAR)
SMTR - SMOOTHING TIME FOR RESIDENTS (YEARS)

The rate of hiring residents from outside the system (RHR) is, as
in the case of interns, a product of three rates: (1) the normal rate
of hiring residents (NHRR}, which, in turn, is a two year smoothed
function (SMTR) of the rate of external hiring (RHR), (2) the desired
residents multiplier (DRM) - see equation 14 below - and (3) the
attractiveness of the emergency department to the potential staff (ATPS) -
see equation 8 above.

DRM. K=TABLE (TABLES5, DR. K/RES.K, 0,2, .2) 14, A

DRM - DESIRED RESIDENTS MULTIPLIER
(DIMENSI1ONLESS)
TABLE5 - TABLE FUNCTION
DR - DESIRED RESIDENTS (MEN)
RES - RESIDENTS (MEN)
RES.K=[*HRES.K 3, A
RES - RESIDENTS (MEN)
HRES - HOSPITAL RESIDENTS (MEN)

The desired residents multiplier (DRM) is expressed as a table
function (TABLE 5) which relates the number of residents desired (DR)
to the number of residents on hand (RES). As with the case of interns
(see equation 6 above, TABLE 5 and graph following), when the number of
residents desired (DR) is greater than those on hand (RES), this fact
has a multiplicative effect on the rate of hiring residents from out-
side the system (RHR - equation 12). Equation 3 above has been included

if, in some future use of this model, the user wishes to distinguish

between the emergency department resident staff and the total hospital

resident pool.
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AOR.KL=(1/AVSPR) (RES.K) 16, R
AVSPR=1 (YEARS) 16.1, C
AOR - ATTRITION RATE OF RESIDENTS
(MEN/YEAR)
AVSPR - AVERAGE STAY PER RESIDENT
(YEARS/MAN)
RES - RESIDENTS (MEN)

Before defining the manner in which the level of desired residents
is derived (DR), we shall look at the final portion of the hospital
resident (HRES) equation, the attrition rate of residents (AOR) from
the system, to private practice, further education, otherhospitals,
etc. This factor is simply defined as the reciprocal of the average
stay per resident (AVSPR), times the number of residents in the
emergency department at any point in time (RES.K). As most residents

have a one year contract we have initialized the average stay value at

1 year.
DR. K=(NEP.K-SUPHY* (1/((PR.K/SPEC)+(1/SPNC))))/((1/ 15, A
((PR.K/REC)+(1/RNC)))+(DITRR/((PR.K/I1EC)+(1/INC))))
DR - DESIRED RESIDENTS (MEN)
NEP - NONEMERGENCY PATIENTS (VISITS/YEAR)
SUPHY - SUPERVISING PHYSICIANS (MEN)
PR - PATIENT RATIO (DIMENSIONLESS)
SPEC - SUPERVISING PHYSICIAN EMERGENCY CAPACITY

(VISITS/YEAR)

SPNC - SUPERVISING PHYSICIAN NONEMERGENCY CAPACITY
(VISITS/YEAR)
REC - RESIDENT EMERGENCY CAPACITY (VISITS/YEAR)
RNC - RESIDENT NONEMERGENCY CAPACITY (VISITS/YEAR)
DITRR - DESIRED INTERN TO RESIDENT RATIO
(DIMENS [ONLESS)
I[EC - INTERN EMERGENCY CAPACITY (VISITS/YEAR)
INC - INTERN NONEMERGENCY CAPACITY (VISITS/YEAR)

This rather lengthy formula presented above defines the desired
number of residents (DR); because we have defined desired interns (DI)

in terms of desired resident (DITRR%*DR, equation 7) this formula also
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defines desired interns. The individual elements of this equation are

listed below:

NEP. K=PAT.K=*PERNEM. K 48, A
NEP - NONEMERGENCY PATIENTS (VISITS/YEAR)
PAT - PATIENTS (VISITS/YEAR)
PERNEM - PERCEIVED NONEMERGENCIES
(D IMENS IONLESS)
PR.K=(PAT.K-NEP.K) /NEP.K 4o, A
PR - PATIENT RATIO (DIMENSIONLESS)

PAT - PATIENTS (VISITS/YEAR)
NEP - NONEMERGENCY PATIENTS (VISITS/YEAR)

SPEC=1/SPTPE (VISITS/YEAR) 18.7, N
SPEC - SUPERVISING PHYSICIAN EMERGENCY
CAPACITY (VISITS/YEAR)
SPTPE - SUPERVISING PHYSICIAN TIME PER
EMERGENCY (YEARS/VISIT/MAN)

SPNC=1/SPTPNE (VISITS/YEAR) 19.1, N
SPNC - SUPERVISING PHYSICIAN NONEMERGENCY
CAPACITY (VISITS/YEAR)
SPTPNE - SUPERVISING PHYSICIAN TIME PER NON-
EMERGENCY (YEARS/VISIT/MAN)

REC=1/RTPE (VISITS/YEAR) 18, N
REC - RESIDENT EMERGENCY CAPACITY
(VISITS/YEAR)

RTPE - RESIDENT TIME FOR PERCEIVED EMERGENCY
(YEARS/VIS I T/MAN)

RNC=1/RTPNE (VISITS/YEAR) 18.4, N
RNC - RESIDENT EMERGENCY CAPACITY (VISITS/YEAR)
RTPNE -~ RESIDENT TIME FOR PERCEIVED NONEMERGENCY
(YEARS/VISIT/MAN)
IEC=1/ITPE (VISITS/YEAR) 17.4, N
IEC - [INTERN EMERGENCY CAPACITY (VISITS/YEAR)
ITPE -~ |INTERN TIME FOR PERCEIVED EMERGENCY
(YEARS/VISIT/MAN)
INC=1/1TPNE 17.7, N
INC - [INTERN NONEMERGENCY CAPACITY (VISITS/YEAR)

ITPNE - INTERN TIME FOR PERCEIVED NONEMERGENCY
(YEARS/VISIT/MAN)
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Equation 48 states that the number of non-emergency patients (NEP)
is equal to the patient load (PAT) times the ratio of perceived non-
emergencies (PERNEM), see equation 46. Equation 49 defines a variable
called the patient ratio (PR), which is the relationship of number of
emergency patients (PAT-NEP) to the number of non-emergency patients
(NEP) .

The next three sets of equations define the respective capacities
of supervising physicians, residents, and interns in the system to
treat emergencies and non-emergencies, in terms of visits per year.

The following grid sets forth the basic relationships between the

types of staff personnel and their capacities to handle either emergent

or non-emergent patients:

Number |[Emergencies Non-Emergencies Emergencies | Non-Emer-
of which can which can be handled/ gencies
Each be handled/ | handled/year* year handled/
year* year
Supervisingl SUPHY#** | SPEC SPNC E N
Interns s S
Residents DR REC RNC E- N-
Interns DR*DITRR=DI| |EC : INC Ei N;

* if the staff member devotes his entire time to this class
of patient.
*% given in equation 35.4 as 1.
Note that we have implicitly assumed that the supervising physicians,
the residents and the interns each handle the same ratio of emergent to

non-emergent patients.

From the grid above we can set fath the following equations:
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E/SPEC + N/SPNC =

|
—

E./REC + N_/RNC = 1

E;/IEC + N,/INC

Eo/Ng

= PR
E./N. = PR see assumption stated
immediately above
Ei/Ni = PR

1*Eg + DR(Er + DITRR*E;) = PAT-NEP
1*%Ng + DR(Nr + DITRR*N;) = NEP
From these relationships we know that:

1

Ns =
R
SPEC SPNC,
Ne =
( PR 1 )
+
REC RNC
PR !
+
lEC INC

and by substituting these values for Ng, Np, and N;, we can solve for

DR as follows:

NEP-SUPHY +
SPEC SPNC

DR

1 + DITRR

PR + 1 PR + 1
REC RNC LEC INC
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The equation above is presented as statement 15, A.

One last set of equations needs explanation, that relating to
the quality of care. The quality of care is a function of two factors:
(1) the excess of patient load (PAT) to planned capacity (PLCAP)
i.e., overload (OLOAD) and (2) the experience level of the emergency
department staff (SEXP).

QOC. K=, 7*Q0C0.K+.3*%QOCE. K 38, s
QO0C - QUALITY OF CARE (DIMENSIONLESS)
QO0CO - QUALITY OF CARE FROM OVERLOAD
(DIMENS IONLESS)
QOCE - QUALITY OF CARE FROM EXPERIENCE
(DIMENS IONLESS)
Q0CO.K=TABLE (TABLE1,LOAD.K,0,2,.2) 39, A
QOCO - AQUALITY OF CARE FROM OVERLOAD
(DIMENS IONLESS)
TABLE1 - TABLE FUNCTION
OLOAD ~- OVERLOAD OF FACILITIES (DIMENSIONLESS)
QOCE.K=TABLE (TABLE5,SEXP.K,0,9,.9) Lo, A
QOCE - QUALITY OF CARE FROM EXPERIENCE
(DIMENS IONLESS)
TABLES5 - TABLE FUNCTION
SEXP - STAFF EXPERIENCE (DIMENSIONLESS)

Quality of care (QOC) is defined as a function of the quality of
care derived from the patient load (QOCO) plus thz quality of care
related to physician experience levd (QOCE). The weighting of these
two factors is .7 and .3 respectively.

Quality of care from overload (Q0CO) is derived from table function
1, presented graphically following equation 24. Quality of care from

staff experience (QOCE) is derived from table function 5, presented

graphically following equation 6.
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I11l. Capital Investment

CAP INV.K=CAPINV.J+(DT) (RCI.JK-DCI.JK) 25, L
CAPINV - CAPITAL INVESTMENT (DOLLARS)
RCI - RATE OF CAPITAL INVESTMENT (DOLLARS/YEAR)
DJI - DEPRECIATION OF CAPITAL INVESTMENT (DOLLARS/YEAR)
CAPINV=CAPINVN (DOLLARS) 25.1, N

CAPINV - CAPITAL INVESTMENT (DOLLARS)
CAPINVN - INITIAL VALUE OF CAPITAL [NVESTMENT

(DOLLARS)
CAPINV=2601500 (DOLLARS) 25.2, C
CAPINVN - INITIAL VALUE OF CAPITAL INVESTMENT
(DOLLARS)

The amount of capital investment at any point in time (CAPINV.K)

is equal to the capital investment in the previous time period (CAPINV.J)

plus the time increment (DT) multiplied by the change in investment

(RCI-DCI) .
RCI .KL=DELAY3P (C10F.JK,CAPITC,C100.K) 29, R
RCI - RATE OF CAPITAL INVESTMENT
(DOLLARS/YEAR)
CIOF - CAPITAL INVESTMENT ORDERING FUNCTION
(DOLLARS/YEAR)
CAPITC - CAPITAL INVESTMENT TIME CONSTANT (YEARS)
CIO0 - CAPITAL INVESTMENT ON ORDER (DOLLARS)

This change in investment is, in turn, composed of two elements:
(1) the increase in capital investment (RCl) and (2) the depreciation
of the capital investment base (DCI). The rate of capital investment
(RC1) is a third order delay function relating the capital investment
ordering function (CIOF), (i.e., the amount of capital additions ordered
in each time interval), the delay time (CAPITC), and the initial amount

of capital investment on order (C100).

CIOF.KL=(DCAP INV.K~CAPINV.K+SDC1.K*CAPITC-CI00.K)* 30, R

EXFUND.K+SDCI .K
CIOF - CAPITAL INVESTMENT ORDERING FUNCTION

(DOLLARS/YEAR)
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DCAPINV -DESIRED CAPITAL INVESTMENT (DOLLARS)

CAPINV -CAPITAL INVESTMENT (DOLLARS)

SDCI -SMOOTHED RATE OF DEPRECIATION OF CAPITAL
INVESTMENT ($/YEAR)

CAPITC -CAPITAL INVESTMENT TIME CONSTANT (YEARS)

c100 -CAPITAL INVESTMENT ON ORDER (DOLLARS)

EXFUND -EXTERNAL FUNDING (DIMENSIONLESS)

The amount of capital additions ''ordered' in any time interval
(CIOF) is composed of several items. Prominent among these is the
difference bztween the desired level of capital investment (DCAPINV)
and the current level of capital investment (CAPINV), plus the smoothed
amount of depreciation per year (SDCI*CAPITC), less the amount of
capital already on order (CI00). This net value, the amount of
capital additions on order, is multiplied by the percentage that will
be met by external funding which may be available (EXFUND) and added
to the smoothed rate of depreciation of capital investment (SDC1) -

see equation 33 in Section IV following.

DCAPINV.K=DCIPP*PAT.K 32, A
DCAPINV  -DESIRED CAPITAL INVESTMENT (DOLLARS)
DCIPP -DESIRED CAPITAL INVESTMENT PER

PATIENT (COLLARS/VISIT/YEAR)
PAT ~-PATIENTS (VISITS/YEAR)

The desired capital investment (DCAPINV) is the product of the
desired capital investment per patient (DCIPP), in dollars per visit
per year (see equation 32.1 in Section 1 above), and the number of
patient visits per year (PAT). Thus, there is a linear relationship
between the growth in patient load and the desired level of capital
investment. The initial level of actual capital investment (CAPINV)
is approximately $2.6 million. [t is obvious that with the intial

patient load (PATN) at 60,130 visits and the desired capital investment of
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$60 per visit per year (DCIPP), the desired capital investment (DCAPINV) -
60,130 X $60 = $3.6 million - is substantially in excess of the initial

actual capital investment value ($2.6 million).

CAPITC=4 (YEARS) 29.1, C

CAPITC -CAPITAL [NVESTMENT TIME CONSTANT
(YEARS)

C100=C 100N (DOLLARS) 29.2, N
cl00 -CAPITAL INVESTMENT ON ORDER (DOLLARS)
CIOON -INITIAL VALUE OF CAPITAL INVESTMENT ON

ORDER (DOLLARS)

CIO0ON=316970 (DOLLARS) 29.3

CIOON -INITIAL VALUE OF CAPITAL INVESTMENT ON

ORDER (DOLLARS)

The capital investment time constant (CAPITC) of four years
represents the time it takes for additions to capital to come on
stream, i.e., the elapsed time from date of order to the date when the
capital can be put to use. The initial amount of capital investment on

order (CIOON), when the emergency department model is in equilibrium, is

$317,000.
EXFUND.K=TABLE (TABLE2,PAT.K/PCAP.K,1,3,.2) 31, A
EXFUND -EXTERNAL FUNDING (DIMENSIONLESS)
PAT -PATIENTS (VISITS/YEAR)
PCAP -PHYSICAL CAPACITY (VISITS/YEAR)

External funding (EXFUND) is expressed as a table function relating
patient load (PAT) to the physical capacity (PCAP) - see equation 45,
Section l. This table function, presented and graphed below, indicates
that as the ratio of the patient load to the physical capacity increases,
the ratio (i.e. the percent) of additional capital needs funded by external
sources will also increase. Table function 2 also indicates, however, that

even at an'overload'' of two times physical capacity, very little external funding
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will be available to assist in the acquisition of additional emergency

department facilities.

TABLE2=0/0/0/.005/.01/.02/.03/.05/.1/.15/.2 (TABLE) 31.1, T
o =t = — =
—— IT?:Z: : T _..:'."
C : —-f“"//;: — s i e
e ey e e e e e e
DCI.KL=CAP INV.K/DEPT.K ' 26, R
DCI - DEPRECIATION OF CAPITAL INVESTMENT

(DOLLARS/YEAR)
CAPINV -CAPITAL INVESTMENT (DOLLARS)
DEPT - DEPRECIATION TIME (YEARS)
The depreciation of capital investment (DCI) in dollars per year equals
the capital investment value (CAPINV) divided by the depreciation time
(DEPT) in years.
DEPT.K=SMOOTH (NORDT*DEPF.K,DEPDT) 27, A
-DEPT - DEPRECIATION TIME (YEARS)
NORDT - NORMAL DEPRECIATION TIME (YEARS)
DEPF - DEPRECIATION FUNCT!ON (DIMENSIONLESS)
DEPDT - DEPRECIATION DELAY TIME (YEARS)
NORDT=30 (YEARS) 28.2, C

DEPDT=10 (YEARS) 28.3, C
DEPDT - DEPRECIATION DELAY TIME (YEARS)

The depreciation time (DEPT) is the actual time it takes for

aggregate physical facilities to wear out, in contra distinction to the
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will be available to assist in the acquisition of additional emergency

department facilities.

TABLE2=0/0/0/.005/.01/.02/.03/.05/.1/.

15/.2 (TABLE) 31.1, T

.20 o ;-_ﬂ___;<_nw_;_u_;//r__p
- «15 - e e — _‘,~>-_f,‘i/;2/fi;m_+»
a
B oo | ..
=1
0‘ /

1.0 1.2 1.4 1.6 1.8 2.0

2.2 2.4 2.6 2.8 3.0

. . ... .. APAT.K/PCAP.K). L
DC!.KL=CAPINV.K/DEPT.K 26, R
DCI - DEPRECIATION OF CAPITAL (NVESTMENT
{DOLLARS/YEAR)

CAPINV -CAPITAL [NVESTMENT (DOLLARS)

DEPT - DEPRECIATION TIME (YEARS)

The depreciation of capital investment (DCI) in dollars per year equals

the capital investment value (CAPINV) divided by the depreciation time

(DEPT) in yvears.

DEPT.K=SMOOTH (NORDT#*DEPF.K,DEPDT)
DEPT - DEPRECIATION TIME (YEARS)

27, A

NORDT - NORMAL DEPRECIATION TIME (YEARS)
DEPF - DEPRECIATION FUNCTION (DIMENSIONLESS)
DEPDT - DEPRECIATION DELAY TIME (YEARS)

NORDT=30 (YEARS)

DEPDT=10 (YEARS)

28.2, C

28.3, C

DEPDT - DEPRECIATION DELAY TIME (YEARS)

The depreciation time (DEPT) is the actual time it takes for

aggregate physical facilities to wear out,

in contra distinction to the
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depreciation time (NORDT) used for accounting and tax purposes. The
latter is defined as 30 years, a weighting of "0 year' buildings and
10-15 year'' equipment. DEPT is defined as a smoothed function relating
the product of normal depreciation (NORDT) and the depreciation function

(DEPF) to the depreciation delay time (DEPDT).

DEPF.K=TABLE (TABLEA4,PAT.K/PCAP.K,0,3,.3) 28, A
DEPF - DEPRECIATION FUNCTION (DIMENSIONLESS)
TABLE4 - TABLE FUNCTION
PAT - PATIENTS (VISITS/YEAR)
PCAP - PHYSICAL CAPACITY (VISITS/YEAR)

The depreciation function (DEPF) which acts to modify the normal
depreciation time (NORDT) is presented as a table function (TABLEL4)
relating the patient load (PAT) to the physical capacity (PCAP). As
the ratio of patient visits to plant capacity increases, the factor
DEPF decreases, thus speeding up the ''real’ depreciation of the
emergency department's physical facilities, (DEPT).

Table four is presented and graphed below:

TABLEL=1.5/1.475/1.375/1.25/1/.75/.625/.55/.525/.5/.5  28.1, T
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IV. Finances
The financial segment of the model is composed of two principal
equations which summarize (1) the costs of operation of the emergency
department - direct and allocated - and, (2) the income derived from

the emergency department's operation:

(1)
OPEXP.K=SSAL.K+PHSAL.K+ANCOST.K+SDCI .K 54, A
OPEXP - OPERATING EXPENSES (DOLLARS/YEAR)
SSAL - STAFF SALARY (DOLLARS/YEAR)
PHSAL - PROFESSIONAL HELP SALARIES (DOLLARS/YEAR)

ANCOST - ANCILLARY COSTS (DOLLARS/YEAR)
socl SMOOTHED RATE OF DEPRECIATION: .OF CAPITAL
INVESTMENT ($/YEAR)

Total operating expenses (OPEXP) for any time period is the summation
of staff salaries (SSAL), the salaries of other professional and clerical
help (PHSAL), the costs of ancillary services rendered (ANCOST), (e.g.
laboratory tests, x-rays, pharmacy), and the depreciation allocated

relative to the emergency department plant and equipment (SDCI).

SSAL.K=ISAL*INT.K+RSAL*RES . K+SPSAL*SUPHY 55, A
SSAL -~ STAFF SALARY (DOLLARS/YEAR)
ISAL - [INTERN SALARY (DOLLARS/YEAR/MAN)
INT - [INTERNS (MEN)
RSAL - RESIDENT SALARY (DOLLARS/YEAR/MAN)
RES - RESIDENTS (MEN)
SPSAL - SUPERVISING PHYSICIAN SALARY (DOLLARS/YEAR/MAN)
SUPHY -~ SUPERVISING PHYSICIANS (MEN)

ISAL=10000 (DOLLARS/YEAR/MAN) 51.1, C
ISAL - [INTERN SALARY (DOLLARS/YEAR/MAN)

RSAL=10500 (DOLLARS/YEAR/MAN) 55.2, C
RSAL - RESIDENT SALARY (DOLLARS/YEAR/MAN)

SPSAL=30000 (DOLLARS/YEAR/MAN) 55.3, C

SPSAL - SUPERVISING PHYSICIAN SALARY (DOLLARS/YEAR/MAN)
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Staff salaries (SSAL) are calculated by multiplying the number of
interns at any point in time (INT) times the interns salary in dollars
per year per man (1SAL) and adding this sum to similar figures for
residents (RSAL*RES) and supervising physicians (SPSAL*SUPAY). The
initial values for these staff salaries are given in equations 55.1,
55.2 and 55.3.

Salaries for professional help (nurses and paramedical personnel)
and the clerical staff are given as a fixed dollar amount per patient
visit (PHCPV) and multiplied times the number of visits per year (see
also equation 20, Section | above). The initial value of $18.33 per
staff member was arrived at by examining the recent experience of the
University of Rochester Medical Center emergency department and relating
their costs of nurses, clerks and paramedics to their annual patient
load. Also included in this figure is a modest amount for operating
supplies. It is felt that this support for the emergency department
interns and residents will increase in approximate proportion to the
number of patients handled through the range of patient loads tested

in this model.

ANCOST.K=EANCST.K+NEANCST.K 50, A
ANCOST - ANCILLARY COSTS (DOLLARS/YEAR)
EANCST - EMERGENCY ANCILLARY COSTS (DOLLARS/VISIT)
NEANCST - NON-EMERGENCY ANCILLARY COSTS (DOLLARS/VISIT)

Costs of ancillary services (ANCOST) have been subdivided between
those for true emergencies (EANCST) and those for non-emergency visits

to the emergency department (NEANCST).

EANCST.K=PAT.K*PEREMER . K*AVCPE*ANCT.K 51, A
EANCST -  EMERGENCY ANCILLARY COSTS (DOLLARS/VISIT)

PAT - PATIENTS (VISITS/YEAR)

A S S ———— e e



- 14o-

PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)
AVCPE - AVERAGE COST PER PERCEIVED EMERGENCY
(DOLLARS/VISIT)

ANCT - ANCILLARY COST TO EXPERIENCE FACTOR
(DIMENS IONLESS)

Ancillary costs related to true emergencies (EANCST) are composed
of the product of patient visits per year (PAT), perceived emergencies
(PEREMER) , the average cost per perceived emergency (AVCPE), and the

ancillary cost to experience factor (ANCT).

PEREMER. K=AE+SE* (1~AE) 46, A
PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)
AE -  ACTUAL EMERGENCIES (DIMENSIONLESS)
SE -  SORTING ERROR RATE (DIMENSIONLESS)

SE=.1 (DIMENSIONLESS) kg.1,C
SE -  SORTING ERROR RATE (DIMENSIONLESS)

AE=.33 (DIMENSIONLESS) k9,2, C
AE -  ACTUAL EMERGENCIES (DIMENSIONLESS)

In our initial conditions we estimate that ratio of true emergencies
to total emergency department visits (AE) is roughly one third. In
addition, because of the normal sorting error in the triage function,

a small fraction of the non-emergency cases are treated as emergencies

rather than non-emergencies (SE*(1-AE)).

PERNEM. K=1-PEREMER.K 47, A
PERNEM - PERCEIVED NON-EMERGENCIES (DIMENSIONLESS)
PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)

The percentage of non-emergency visits (PERNEM) is simply one minus

the perceived emergencies (PEREMER) calculated in equation 46.

AVCPE=15 (DOLLARS/VISIT) 53.1, ¢
AVCPE - AVERAGE COST PER PERCEIVED EMERGENCY
(DOLLARS/VISIT)

Based on data obtained from the Rochester General and Strong Memorial

Hospital emergency departments, the average ancillary cost per emergency
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visit (AVCPE) is estimated to be $I5.

ANCT.K=TABLE (TABLE6, SEXP.K,0,9.9) 53, A
ANCT - ANCILLARY COST TO EXPERIENCE FACTOR
(DIMENSIONLESS)
TABLE6 - TABLE FUNCTION
SEXP - STAFF EXPERIENCE (DIMENSIONLESS)

This average ancillary cost (AVCPE) is multiplied by a factor
(ANCT) which relates the average experience level of the physicians
in the emergency department (SEXP) to the amount of ancillary service
the doctor orders. We contend that the more experienced the physician,
the lesser the amount of laboratory tests and x-rays that will be ordered
for any given emergency. The relationship of experience to ancillary
costs is given in TABLE6 below, presented in both tabular and graphic

form:

TABLES=1.5/1.475/1.45/1.375/1.25/1/.75/.625/.55/.525/.5 53.3, T
(TABLE)
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As noted above, the initial average ancil lary cost per emergency
visit (AVCPE) is S15. TABLE6 indicates that this cost will be incurred

when the aggregate staff experience level (SEXP) is at 3.0. This level
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corresponds roughly with the aggregate experience level of twelve

interns and residents, in the ratio of 6 to 5, plus one supervising

physician.

SEXP.K=(IEXP*INT.K+REXP*RES . K+SPEXP*SUPHY) /STAFF.K 34, K
SEXP -  STAFF EXPERIENCE (DIMENSIONLESS)
IEXP -  INTERN EXPERIENCE (DIMENSIONLESS)
INT -  INTERNS (MEN)
REXP -  RESIDENT EXPERIENCE (DIMENSIONLESS)
RES -  RESIDENTS (MEN)
SPEXP -  SUPERVISING PHYSICIAN EXPERIENCE

(DI1MENS IONLESS)

SUPHY -  SUPERVISING PHYSICIANS (MEN)
STAFF -  STAFF (MEN)

STAFF.K=INT.K+RES.K+SUPHY 35, A
STAFF -  STAFF (MEN)
INT - INTERNS (MEN)
RES - RESIDENTS (MEN)
SUPHY -  SUPERVISING PHYSICIANS (MEN)

IEXP=2 (DIMENSIONLESS) 35.1, A
[EXP -  INTERN EXPERIENCE (DIMENSIONLESS)

REXP=3.5 (DIMENSIONLESS) 35.2, A
REXP -  RESIDENT EXPERIENCE (DIMENSIONLESS)

SPEXP=9 (DIMENSIONLESS) 35.3, N
SPEXP -  SUPERVISING PHYSICIAN EXPERIENCE

The staff experience level (SEXP) is the weighted average of the
experience factors for interns, residents, and supervising physicians
(1EXP,REXP,SPEXP respectively) multiplied by the various levels of staff
in men (INT, RES, SUPHY), divided by the total staff of the emergency
department (STAFF). The experience factors have been selected so as to

be relative to one another, based on the authors' judgment.
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NEANCST. K=PAT.K*PERNEM. K*AVCPNE*ANCT.K 52, A
NEANCST - NONEMERGENCY)ANCILLARY Cc0STS (DOLLARS/
VISIT
PAT - PATIENTS (VISITS/YEAR)
PERNEM - PERCEIVED NONEMERGENCIES (DIMENSIONLESS)
AVCPNE - AVERAGE COST PER PERCEIVED NONEMERGENCY
(DOLLARS/VISIT)
ANCT - ANCILLARY COST TO EXPERIENCE FACTOR

(D IMENS IONLESS)

Ancillary costs related to non-emergencies (NEANCST) are calculated
in the same manner as those related to true emergencies. The number
of patients (PAT) is multiplied by the ratio representing perceived
non-emergencies (PERNEM), times the same ancillary cost per perceived
nonemergency (AVCPNE), times the same ancillary cost to experience
factor (ANCT) noted in equation 53 above.

AVCPNE=8 (DOLLARS/VISIT) 53.2, C

AVCPNE -~ AVERAGE COST PER PERCEIVED NON-
EMERGENCY (DOLLARS/VISIT)
The average ancillary cost per non-emergency visit (AVCPNE) is

estimated to be $8, again based on data obtained from the Rochester

General and Strong Memorial Hospital emergency departments.

SDC1.K=SMOOTH(DC1.JK,TSDCI) 33, A
SDCI -  SMOOTHED RATE OF DEPRECIATION OF
CAPITAL INVESTMENT ($/YEAR)
TSDCI - TIME TO SMOOTH DEPRECIATION OF
CAPITAL INVESTMENT (YEARS)
TSDCI=1 (YEARS) 33.1, C
TSDCI -  TIME TO SMOOTH DEPRECIATION OF

CAPITAL INVESTMENT (YEARS)
The final element of operating experience (OPEXP) is the depreciation
charge for plant and equipment (SDCI). [n introducing this cost element,
we have used a first order exponential delay. We have smoothed the

depreciation to account for the fact that full financial effect of the
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depreciation is not felt in the first year. This is due to the fact that
plant and equipment are capitalized throughout the year. The amount of
capital investment smoothed is the increment of additional capital (DCI)
in the time period, JK. A time period of one year (TSDClI) has been
chosen to smooth the investment increment. Roughly two thirds of the
total incremental depreciation will be included in the first year's
costs, over 90 per cent in the second year's costs. For further

explanation of the treatment of depreciation and capital investment

see equations 26 through 28 in section I11.
INCOME . K=(PAT.K) (1-BDEBT) (CPE.K*PEREMER. K+CPNE. K* 57, A
PERNEM. K)
INCOME - INCOME (DOLLARS/YEAR)
PAT - PATIENTS (VISITS/YEAR)
BDEBT - BAD DEBTS (DIMENSIONLESS)
CPE - COST PER EMERGENCY (DOLLARS/VISIT)
PEREMER - PERCEIVED EMERGENCIES (DIMENSIONLESS)
CPNE - COST PER NON-EMERGENCY (DOLLARS/VISIT)
PERNEM - PERCEIVED NON-EMERGENCIES (DIMENSIONLESS)

The income (INCOME) for any time period is the product of the
patient load (PAT), the amount of the charges made to these patients or
their third party insurers that is recoverable (1-BDEBT), the cost per
true emergency (CPE) times the ratio of perceived true emergencies to
the total patient load (PEREMER), and the cost for each non-emergency
{CPNE) times the ratio of perceived non-emergencies to the total patient
load (PERNEM). The assumption here is that patients are charged the
actual cost of each visit and that this cost, less the bad debt experience
of the hospital, is recovered as income.

BDEBT=.01 (DIMENSIONLESS) 59.2, C
BDEBT - BAD DEBTS (DIMENSIONLESS)

The bad debt ratio (BDEBT) is the per cent of emergency department
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accounts that is uncollectable by the hospital.

CPE.K=BCTER+AVCPE*ANCT.K 58, A
CPE COST PER EMERGENCY (DOLLARS/VISIT)

BCTEP - BASE CHARGE TO EMERGENCY PATIENT
(DOLLARS/VISIT)

AVCPE -  AVERAGE COST PER PERCEIVED EMERGENCY
(DOLLARS/VISIT)

ANCT -  ANCILLARY COST TO EXPERIENCE FACTOR
(DIMENS | ONLESS)

BCTEP=25 (DOLLARS/VISIT) 58.1, C
BCTEP - BASE CHARGE TO EMERGENCY PATIENT

(DOLLARS/VISIT)

The cost per emergency (CPE) is the base charge per emergency visit
(BCTEP), initially defined as $25, plus the product of the average cost
per perceived emergency (AVCPE) - defined in equation 53.1 above - and
the ancillary cost to emergency experience ratio (ANCT) - defined in
equation 53 above.

The perceived emergencies (PEREMER) were defined in equation 46.

CPNE.K=BCTNEP+AVCPNE*ANCT.K 59, A
CPNE -  COST PER NONEMERGENCY (DOLLARS/VISIT)
BCTNEP - BASE CHARGE TO NONEMERGENCY PATIENT
(DOLLARS/VISIT)
AVCPNE - AVERAGE COST PER PERCEIVED NONEMERGENCY
(DOLLARS/VISIT)
ANCT -  ANCILLARY COST TO EXPERIENCE FACTOR
(D IMENS I ONLESS)
BCTNEP=15 (DOLLARS/VISIT) 59.1, C
BCTNEP - BASE CHARGE TO NONEMERGENCY PATIENT
(DOLLARS/VISILT)

The cost per non-emergency visit (CPNE) is calculated in the same
manner. The base charged to each non-emergency patient (BCTNEP) - $15 -
is added to the product of the average cost per perceived non-emergency
(AVCPNE) - defined in equation 53.2 above - and the ancillary cost to

emergency experience ratio (ANCT).
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Perceived non-emergencies (PERNEM) are defined in equation 47.

(3)
PRFLSS.K=INCOME.K-OPEXP.K 60, A
PRFLSS - PROFIT/LOSS (DOLLARS/YEAR)
INCOME - INCOME (DOLLARS/YEAR)
OPEXP - OPERATING EXPENSES (DOLLARS/YEAR)

The annual operating profit or loss for the emergency department
(PRFLSS) is the arithmetic sum of the income (INCOME) and operating

expenses (OPEXP).
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SENSITIVITY TESTS
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INTRCCUCT ION OF NEIGBCRHCOD FEALTKF CLINICS *
DELAY2P(IN,DEL,PIPE)

CELAY3P .K=$SLV3.K/$DL.K

S$LV3 . K=SLV3.J+DT*($RT2,JK~-DELAY3P .J)
SLV3=¢$NL*xIN
SLV2.K=$LV2.J+DT*(SRTL.UJK-EFTZ.JK)
sLV2=$LV3

SRTL.KL=SLV1.K/$SDL.K
SLV]K=$SLV]1.J+DT*(IN.JK-$RT1.JK)
tLV1=¢LV3

€DL.K=DEL/3
PIPE,K=SLV]9 K+SLV2 . K+SLV3,. K

INTK=INTJ+{DT)(RHI . JK=AD T o JK-INTRES.JK) (MEN)
INT=INTN (MEN)

INTN=€¢.215 (MEN)

HRES4K=HRES s J+{DT)( INTRES. JK+RHR ., JK-ACR.JK) (MEN)
HRES=HRESN (MEN)

FRESN=4.7488 (MEN)

RES.K=1*FRES.K (MEN)

RHILKL=NRK[ . K*DIM K*ATPS.K (M¥EN/YEAR)
NRHI4K=SMCOTH(RHI 4JKySMTI[) (MEN/YEAR)

ARHI=€,2152

SMTI=2 (YEARS)

CIM.K=TABLE(TARLESy TTeK/INToKy0y2ye2) (DI“ENSIONLESS)
TABLES=0/eCS5/el/e25/e¢5/1/1e5/1e75/1e9/1.95/2 (TABLE)
DI.K=CITRR*DR K (MEN)

CITre=2 (CIMENSICALESS)

ATOS K=DLINF3(ATCS. K, ATTCEL)

ATTCEL=5 (YEARS)

ADI.KL=(L/AVSPI)(INT.K)(1-IDVM.K) (MEN/YFAR)

AVSPI=1 (YEARS)

IDM K=(LAWF*ATCS. K/ (LAWF*ATCS.K+EATS) ) (DIMENSIONLESS)
LAWF=7 ., “=“SICNLESS)

EAT<S=1 (DIMEMSICNLESS)

INTPES.KL=(L/AVSPI) (INT.K)(ICVM.K) TMEN/YEAR)

RHR (KL=NHPR ,K%*DRM ,K=ATPS,K (MEN/YEARj

KNHRR ,k=SMCOTH (RHR 4 JXySMTR) (MEN/YEAR)

NHRR=C (MEN/YEAR)

SMTR=Z (YFARS)

DRM K=TABLE(TABLES,CPK/RFS Ky0y2++2) (DIMENSIONLESS)
NR(K=(NEP K=SUPHY=(L/((PR,K/SPEC)+(L/SPNC))) )/
({1L/((PR.K/RECI+(1/RNCIII+(CITRR/( (PR ., K/IFC)I+({17INC))1}) (MEN)
AQR.KL=(L/AVSPR) (RES.K) (MEN/YEAR)

AVSPR=1 (YEARS)

ATCS.K=TABLE(TABRLETy(PAT.K/FLCAP .K)/INKORM,0,3,.3) (DIMENSICNLESS
INNCRM=1.2 (DL4ENSICNLESS)
TABLET=14Z/1e 13/ 1 el5/LaCP/oabS/eT/e52/ea/e3/022/.2 (TABLE)
IEC=1/ITPE (VISITS/YEAR]

ITPE=C(IMPE/EO) /{IHPWR=®50) (YFARS/VISIT)

IMOF=45 (VMINUTES)

IHPW=EC (HOURS/WEEK)

INC=L/ITPKE (VISITS/YEAR)

ITENE=( [MPME/61)}/ (IHPK*SC) (YEARS/VISIT)

IMPNE=25 (MINUTES)

RFEC=1/RTPF (VISITS/YEAR)

PTPE=(PMPF/AD )/ (RFPW*S50) (YEBRS/VISIT)
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1r,2
18.3
1.4
18.5
18.6
18.7
18.8
18.9

1c.1
19.2
19.3

20.1
22.2
20.3
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22.1
23
23.1
22.2
26
2‘.1
25
2%.1
26
2€.1
2€.2
27
28

29.1
2G.2
26.3
3

3C.1
15.2
0.2

31
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INTRCOUCTION OF NETIGBIRHCID HEALTH CLINICS = 3r2irsr2
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RMPF=3C (MINUTES)

RHPW=€G (FOURS/HWEEKI

RNC=1/RTPNE (VISIT3/YEAR)

RTPNE=(RMPNE/6N0)} /(RHPK*50) (YEARS/VISIT)

PMPMNE=2C (MINUTES)

SPEC=1/SPTPE (VISITS/YEAR)

SPTPE=(SPMPE/6D)/ (SPHPW=50) (YEARS/VISIT)

SPMPE=2% (MINUTES)

SPHPW=23 (HOURS/WEEK)

S2NC=1/SPTPNE (VISITS/YEAR)

SPTPNE=(SP4PNE/60 )/ (SPHPW%5C) (YEARS/VISIT)

SPMPNE=20 (MIMUTES)

PAT,K=PAT .J+(DT)(L/TTCH) (CPLJK-PAT,J) (VISITS/YEAR)
PAT=PATN (VISITS/YZAR)

PATN=€Q7C7 (VISITS/YEAR)

TTCH=1 (YEAR)

CPL.KL=PAENTP . K*PATPCOL K*PFEVFER.K (VISITS/YEAR)

PATPCOL .K=L5COCC*EXP(PGC*TINE.K) [(PECFLE)

PGC=C.215 (l/YEAR)

PPEMFER «K=.4+SMOOTH{STEP(FSTEPHLSTEFT) ,PPEST) (DIMENSIONLESS)
PSTEPH==.15 (DIMENSIONLESS)

PPEST=5 (YEARS)

PAEDTP K=DLINF3(AEDTP.K,IOTTP) (DIMENSIONLESS)

IDTTP=4 (YEZARS)

AEDTP K= 54D S%TANE(TABLEL, (PAT.K/FLCAP ,K)/ARNTIPM,0,2,.2) (DIM,
ARNQFM=1.2 (UI4ENSINNLESS)

CAPINKV.K=CAPINV. J+(CT)(RCI.JK=DCI.JK) (DILLARS)
CAPINv=CAPINVN (OCLLARS)

CAPINVN=2F27300 (CILLARS)

CCI.KL=CAFINV.K/NEPT.K (CCLLARS/YEAR)
DEPT.K=SMCO TH (NORUT=DEPF .K,CEPDT) (YEARS)
NEPF.K=TAELE(TABLE4,PAT.K/PCAP.KyCy3y+2) (DIMENSICNLESS)
TARLF&=1,5/1.675/1.45/1e3757/1.25/1/4757/4525/.55/.525/.5 (TABLE)
AABRTS30 (YEARS)

DEKIT-10 (YEARS)

RCI.KL=DELAY3P(CICF.JK,CAPITC,CICC.X) (DOLLARS/YFAR])
CAPITC=4 (YFARS)

CIGC=CICCAN (DCLLARS)

CICCN=22020C20 (NDOLLARS)

CIOF.KL=(CCAP [NV ,K-CAP[MV.K+SCCT.K*¥CAFITC~-CIQ0.K)*EXFUND.K
+SDCI.K (FNLLARS/YEAR])

EXFUNLC JK=TAQLE(TAPLEZPAT.K/PCAP.X41,2,.2) (DIMENSICNLESS)
TABLE2=C/CT/J/.CJ35/.51/.02/4C3/.05/741/.15/.2 (TABLF)
QCAPINV.K=DCIPPxPAT.K (DCLLAFSI

DCIPP=60 (D2LLARS/VISIT/YEAR)

SDCI.K=SMCATH(rMCI .JK,TSDCI) (YEARS)

TSNCI=1 (YEAZS]

SEXP K=([EXP=INT ,K+REXPERES  K+SPEXPESLPHY) /(STAFF.K) (DIM.)
STAFF K=INT.K+RES.K+SUOHY (MFEN)

[EXP=2 (ITMSMSICNLESS)

REXP=2,5 (DI4ENSICNLESS)

SPEXP=9 (CIMFENSIZALESS)

SUPHY=1 (VEN)

PLCAP K=SCAP ,K=«TABLF(TARLF3,PC2P.K/SCAP.K4042.2+s.2) (VISITS/YFAP)
TABLE2=0/e3/eS55/ e 1/ e F5/1/1e1/10a2/1a3/1.33/1.45/71:25 (TARLE)
OLCAC.K=PAT .K/PLCAP . K (NTMENSICNLFSS)
GIC.K=e 7T=QZCa K+ . 2=CCCE. K (CIMENS[CNLFSS)

CACO K =TARLZ(TARLSL.CLIAN.K4Cy2,.2) (CIMFNSICNLESS)
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PAGE 3 INTRCDUCTICN CF NEIGRORKLOD RFALTH CLINICS * 3721772

40.1 T TABLE1=2/1.95/1.5/1.75/1.5/1/45/.25/.17.05/0 (TABLE}
41 A COCE.K=TABLE(TABLES,) SEXP.KsC+v9¢e9) (DINENSIONLESS)
42 A SCAP.K=RCAP (K¥RES K+ [CAP ,K*INT . K+SPCAF K& SUPHY (VISITS/YEAR)
43 A RCAP.K=17 (PEREMER ,K*P.TPE+ ([ 1-PEREMER.K)#RTPNE) (VISITS/YEAR)
44 A [CAP.K=L/ (PEREMER K= [TPE+( L-PEREMER.KI*[TPNE} (VISITS/YEAR)
45 A SPCAP.K=1/(PEREMER ., K*SPTPE+(1-PEREMER,K)*SPTPNE) (VISITS/YEAR)
46 A PCAP K=CAFINV.K/DCIPP (VISITS/YEAR) )
47 A FEREMER «K=AE.K+SE*(1-AE.K) (DIMENSICNLESS)
48 A PERNEM K=1-PEREMER.K (DIMENSICNLESS!?
49 A NEP.K=PAT ,K*PERNEVN.K (VISITS/YEAR)
50 A PReK=(PAT .K-NEP.K)/NEP.K (DIMENSTICNLESS)
0.1 c SE=.1 (DIFMENSICANLESS)
51 A AE.K=¢23+SMONTH(STEP(STEPH,STEPT) »AEST) (DIMENSIONLESS)
Slel c STEPF=.27 (DIMENSIJINLESS)
5le.2 c STEPT=10 (YEARS)
5le3 c AEST=5 (YEARS)
52 A ANCOST .K=EANCST.K+NEANCST.K (COLLARS/YEAR)
£3 A EANCST,K=PAT,K*PEREMER,K*AVCPE®ANCT.K (COLLARS/YEAR) .
54 A NEANCST.K=PAT .K*P ERNEM K*AVCPNE®ANCT.K (DOLLARS/YEAR)
55 A ANCT.K=TABLE{TABLES,SEXP.K+Cs+Gy.3) (CIMENSIONLESS)
55a1 c AVCPE=15 (DCLLARS/VISIT)
55.2 C AVCPNE=8 (DOLLARS/VISIT)
55.3 T TASLE6=1e5/10a4%3/1e32/101/48/eT/e61/e57/52/e51/e5 (TABLE)
56 A OPEXP 4K=SSAL ,K+PFSAL +K+ANCCST . K+SCUI« K (DCLLARS/YEAR)
57 A SSAL.K=[SAL*INT.K+RSAL®RES K+SPSAL*SUPRY (COLLARS/YEAR)
57.1 Cc [SAL=10CCC (DNLLAPS/YFAR/MAN)
57.2 c RSAL=10500 (DQJLLARS/YEAP /MAN)
57.3 c SPSAL=3C0CO (DCLLARS/YEAR/MAN)
58 A PHL L K=PPCOVHPAT K (DCLLARS/YEAR:
53.1 C PHCPV=18.23 (CCLLARS/VISIT)
59 A INCOME.K=(PAT.K} (1~-BDEBT) (CPE.K*PEREMER.K+CPNE.K*PERNEM.K]) ($/YR)’
60 A CPE.K=BCTEP+AVCPE#ANCT K (CCLLARS/VISIT)
€0.1 C BCTEP=25 (DTLLARS/VISIT)
61 A CPNE.K=BC TNEP+AVCPNE=ANCT,K (CCLLARS/VISITI
5l.1 c BCTNEP=15 (D:ILLARS/VISIT)
6l.2 c BDERT=.01 (DIMENSICNLESS)
€2 A PRFLSSK=INCTME K-JPEXP.K (DCLLARS/YEAFR)

PLCT INT=[,RES=R/CAP [NV=C/PAT=P/CLCAC=C/C0OC=Q/PRFLSS=S
€2.2 c 0T=.1 (YEARS)
&€2.3 c PLTPER=1 (YEARS]}
62.4 Cc LENGTH=50 (YEARS)

RUA
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PAGE 1 FILE EHC_2IC . EYERCEYCY 'ONIT. ¥ITH NEIGHBORHD0D HEALTH CENTERS

INT.K=INT.C+(DT) (RYL.JE-AOIL.JV-INTRES.JK) 1, L
INT=INTN (MEY) 1.1,
INTN=6.315 (MEN) 1.2,
INT ~ INTERNS (MEN)
DT = INCREMENT IN TINE (YEARS)
RHL = RATE OF HIRIHUG INTERNS (MEN/YEAR)
AOL — ATTRITICN RATE OF INUTERNS (MEN/YEAR)
INTRES — RATE OF RESIDENTS EIRED FXOM INTERXS (AEN/
Y EAR)
INTN = INITIAL VALOE OF INTERNS (MZN)
HRES.K=HRES.J + (DT) [INTHES.JK+RHR.JK-A0R.JK) 2, L
HRES=HRESN (MEN) 2.1,
HRESN=4.7468 (MEN) 2.2,
HRES ~— HOSPTITAL RESIDENIS (4LCH)
DT — INCREMENT IN TIME (YEARS)
INTRES - RATE OF PESIDENTS RIRED FRCM TNTERPNS (MEN/
YEAR)
EHR — RATR NP IIKING RESIDENTS PRCY OUTSIDE (¥EN/
YEAR)
AOR - ATTRITION RATE OF RESIDEKTS (MEE/YZEAR)
HERESN - INITIAL VALUE OF HOSPITAL RESIDENTS (MZYN)
BES.K=1*HRES.K . 3, A
RES - RESIDENTS (MEN)
HRES - HOSPITAL LCSIDENTS (MEN)
RII.KL=VEHI.¥*=DIM.K*ATC3. ¥ 4, R
2T -~ RATE OF HIRING INTERNS (MEN/YZAR)
NRYI — JNOBRMAL RATE OF HIRIWYG INTERMS (MEN/YEAR)
pIx - DESIRTD INTERWS MULTIPLIEZR (DIMENSICYNLESS)
ATPS - ATTRACTIVYZNESS TO POTENTIAL STAFT
(ODIMENSIOMLESS)
NROATL. K=SMCQTI(RUIT.JE, SUTT) 5, A
YRHI=6.3152 5.1,
SSTI=2 (YEARS) 5.2,
N2HI - FORXAL RATE OF HIXING INTZRENS (MEH/YEZAR])
RHT = PATEZ 1T EBIRING INTESINS (MEN/YEAR)
SETL - SMOOTHING TIME FOR INTLDNS (YEAES)
DIM.K=TASLE(TABLES,DI.E/INT.K,3,2,.2) 6, A
TABLES=0/.05/.1/.25/.S/1/1.5/1.7S/1.9/1.95/2 6.1,
(TABLE)
cIm — DE3IZED INTEENS MULTIPLIER (DIMENSINYLESS)
TABLES — TABLE TUNCTICHK
DI - DESIR=D TETEENS (MEXN
INT -~ INTZSRNS {HZY
DI.K=DITRR*DR.E 7, A
DITER=2 (DIMENSTONLESS) 7.1,
DT - DESTIFED INTEFES (MTE)
DITRRE - DESTRED INTERN TN PESIDINT RATIO

(DLMEZKSIGNLESS)
CR -~ CESIFED RESIBEFIS (YEY)

N
[od

N
(o4

r

3/22/72




-170-

PAGE 2  FILE EAC_2HC . ENERGENCY USLT. WITH ¥EIGHBCEHOOD HEALTH CENTERS 3/22/7:
ATPS.K=DLINP3 (ATCS.K,ATTDEL) 8, A
ATTDEL=5 (YEARS) 8.1, C
ATPS - ATTRACTIVENESS TO PCTENTIAL STAFF
(DIMENSISNLESS)
ATCS - ATTRACTIYENESS TO CURRENT STACF
(DINENSIONLESS)
ATTDEL — TI®E TO PERCEIVEZ ATTRACTIVENESS (YTARS)
AOT.KL= (1/AVSPI) (INT.K) (1-IDM.K) 9, R
AVSPI=1 (YEARS) 9.1, C
AOIX - ATTRITICN PATE OF INTERNS (MEN/YEAR)
AVSPI - AVERAGE STAY PER INTERN (YEARS/M4AN
INT - INTERIS (MEN)
IDE - INTEBN DESTINATION ®ULTIPLIER
(DIMBYSIONLESS
IDNM.K= (LAWF*ATCS.K/ (LARE*ATCS. K+EATS) ) 10, a
LA¥P=3 (DIMENSICNLESS) 10.1, C
EATS=1 (DIMENSIONLESS) 10.2, €
ICH - INTERN DESTINATION MULTIPLIER
(DIMENSTONLESS)
LAWNF  — LCCAL ATTEACTIVENESS ®WEIGHTIMNG FASTOR
(DIZENSIONLESS)
ATCS - ATTRACTIVENESS TC CURRTHT STAFF
(DIXENSIGYLESS)
EATS - EXTESRNAL ATTRACTIVENESS TO STAFF
(DIAENSICNLESS)
INTRES.KL=(1/AVSPI) (INT.K) (IDM.K)} 11, B
INTRES - RATE OF RESIDENTS HIRED [ROE IYLIRNS (MEN/
YEAR)
AVSPT - AVERASE STAY PER INTERN (YEBARS/MAN)
INT - INTERNS (MEN)
IDH ~ INTERY DESTIMATTION MULTIPLIEK
(DIMEVSIONLESS)
RHE . KL=MHRR.K*D2N K*ATES. K 12, R
eup - DATE OF BIBING RESIDEHTS FR0O% NUTSICE (MEY/
Y=AR)
NHRR - NCRMAL UIEING PATE OF RESICENTS FROM
COUTSINDE (4EN/YEAR)
DRYN - DESIEED RESIDENTS MULTIELIER
(DIZTNSIONLESS)
ATRS — ATTRACTIVEYESS TO POTESNTIAL STAFE
(DL1ZKSINNLESS)
YHRR.K=SQOTH (RAR.JL, SYTER) 13, A
NHRR=0 (MZX/YEAR) 13.1, ¥
SMTR=2 (YEARS) 13.2, C
NHRE - NOPXAL EIRING 2ATE OF RTSSIDENTS ~20K
CUTSISE (YEN/YEA?)
RUR - RATE JOF HI2ING ZESIDENTS FROK AUTSIDE (MEN/
YEAR)

SHATR - SXGOTHING TIYE FQR ZCLSIDENTS (YEARS)
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PAGE 3 TILE EHC_2HC EXERGENCY JNIT WITK XEIGHBCRIOOD HEALTH CTNTERS 3/722/7.
DREM.K=TABLE (TABLE5,DK.K/RES.K,D,2,.2) 14, A
23:3. | - DESTRED RESIDENTS NMULTIPLIER
(DIMENSIONLESS)
TABLES — TABLE FUNCTIOX -
DR - DESTIRED RESIDENTS (MEN)
RES - BRESIDENTS (XEI)

DR.K=(NBP. K-SUEHY* (1/ ( (PR. X/SPEC) + (1/5ENC))))/((1/ 15, A
((PR.X/RZC) + (1/BNC)) ) + (DITRR/( (PR.X/IEC) + (1/

INC))))
DR - DESIRED RESIDENTIS (HEY)
NEP - NCNEMERGEXCY PATIENTS (VISITS/YERR)
SUPHY ~— SOPERVISING PHYSICIANS (%ZN)
PR - PATIENT RATIO (CIMENSTOXLESS)
SPEC - SUPERVISING PHYSICTAN SNMERGENCY CAPACITY
(YISITS/YEAR)
SPNC - STPERVISING 24YSICIAN NONTAESBGTHCY CAPACITY
(YISITS/YEAR)
REC - RESIDENT ZREDGENCY CAPACITY (VISITS/YEAR)
RNC -~ RESIDENT XOMEMER2GENSY CAPACITY (VISITS/
TEAR)
DITRR - DESIRED INTERN TO RSSIDENT RATIO
(DIMZNSIONLESS)
IEC - INTERN EMERGENCY CAPACITY (VISITS/YERAR) -
INC - INTERN HONEMERGENCY CAPACITY (YISITS/YLAR)
AOR. KL=(1/AVSPR) (RES.K) 16, R
AVSPR=1 (YEARS) 16.1, C
AOR - ATTRITTION 2ATE OF 2RESIDEXTS (MEN/YEAR)

AVSPR - AVERAGE STAY PSR DESIDENT (ZELRS/%AY)
RES - RESIDENTS (%) :
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PAGE 4 FILE E=IC_2HC - ZTMZIRGINCTY "UWIT. WITH WCIGHBCRHOOD HEALTE CEFTERS

ATCS.K=TABLE(TABLE7, (PAT. ¥/PLCAP.K) /INNORE,O, 3,.3) 17, A

INNORM=1.2 (DIMENSIOYLESS) 17.1, C
TABLE7=1.2/1.18/1.15/1.08/.85/.7/.52/.4/.3/.22/.2 17.2, T
(TABLE) N
ISC=1/ITPE (VISITS/YEAR) 17.3, N
ITPEB=(IMPE/6C) /(IHPW*50) (YEARS/VISIT) 17.4, N
IMPE=45 (NIRUTES) 17.5, C
IHPRF=60 (HOURS/WEZK) 17.6, C
INC=1/TITPNE (VISITS/YEAR; 17.7, 4
ITPNE=(IMPNE/60) / (LIEPW*50) (YEARS/VISIT) 17.8, N
IMPHE=25 (MINUTES) 17.5, C
ATCS - ATTRACTIVENESS TO CUBREMT STAFF
(DIMENSTONLESS)
TABLE7 - TABLE FUNCTION
PAT — EATIENTS (VISITS/YEAR)
PLCAP - PLANNED CAPACITY (VISITS/YEAR)
INNORM ~ INDUSTRY NORNMAL CVRRLOAD (CIMENSINNLESS)
IEC - INTERN CMERGENCY CAPACITY (VISITS/YEAE)
ITPE -~ IKTERN TIME FOR PERCEIVEL EMEPGEXRCIES
(ZEARS/VISIT/4AN)
IMPE - INTEZR2NW OINUTES PER EMERGENCY (XINUTES/
VISIT)
IHPR  ~ INTERN HOURS PER URCK (HOURS/HELCE
INC ~ INTERN NCMEMERGENCY CAPACITY (VISITS/YEAR)
ITPNE ~ INTERY TIME FOR PERCEIVED NONEXERGENCIES
(ZEARS/VISIT/MAN)
IMPNE ~ INTERN MINUTES PER MOWEMERGENCY (MINUTES/

VISIT)

3/22/7z2
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PAGE 5 FILE EHC_2HC . S¥ERGENCY .UNIT XITH NZIGEBCRUCCD #ZALTH CENTERS
REC=1/RTPE (VISITS/YEAF) 18, N
RTPE=(RMPE/6C) / (RHPW*50) (YEARS/VISIT) 18.1, X
RMPE=30 (MINUTES) 12.2, C
RHPW=60 (HOURS/WEEK) 18.3, C
RNC=1/RTENE (VISITS/YEAR) 18,4, ¥ .
RTPNE=(RMPKL/60) /(RHPW*50) (YEARS/VISIT) 18.5, U
RMPNE=20 (MINUTES) 18.6, C
SPEC=1/SPTPE (VISITS/YEAR) 18,7, ¥
SPTPE=(SPMPE/E0Q) /(SPHPRE*50) (YEAPS/VISIT) 18.8, N
SPMPE=25 (MIXNUTES) 18.5, C
REC - BESIDENT EMERGENCY CAPACITY (VISITS/YZAR)
RTPE - RESIDENT TIME FOR PERCEIVEL ZFEEGENCY
(YZARS/%ISIT/4AN)
RMPEZ - RESIDENT 4INCTES °ER E#ERGENCT (MINUTES/
ur .i1)
RHPW - RESIDE®T HOURS PER WEEK (ECCRS/WELK,
RNC - RESIDENT XONEMERGZMCY CRPACITY (YISITS/
Y EAR)
RTPNE - RESIDENT TIME FOR PTRCEIVED NCUIHEFGERSY
(YEARS/TISIT/4AN)
RMPNE - RESIDENT FINUTES PEZ NONEMEPGENCY (M1:LOTES/
VISIT)
SPEC - SUPERVISING PHYSICIAN TMERGENCY CRPACITY
(YISITS,/YEAR)
SPTPE - SUPERVISING PHYSICTZYN TIME PLR EHZFGENCY
(YEARS/VISIT/HAN)
SPAPE - SOUPERVISING PEYSICIAN MINUTIES PRR EMEZRGENCY
(MINUTES/VISIT)
SPHPY - SUPERVISING PIYSICIAN HOUPS PER HRFEK
(HOURS/ RELK)
SPHPW=20 (HCURS/WESEK) 19, C
SPNC=1/SPTBYE (VISITS/YSAP) 19.1, X
SPTPNE=(SPMPNE/EC) /\SPLiP¥=S0) (YEARS/VISIT) 9.2, ¥
SPMENE=20C (MINUTES) 19.3, C
SPAPW - SUCZRYISIMG PHYSICIAM HON2S FER WEZE
(E0URS/HEEY)
SPXNC - SUDZ2VISIFG FHYSICIAN NCYTMEPGENCY CAEACITY
(YISTIS/YZLR)
SPTPXE - SUPIRVISIVG PHYSICIAM TIMT PEE NONEMEZZGTHNCY
({EARS/VISIT/HMAN)
SPX2NE - SCUCPERVISING 2HYSICIAN YIMCTES PER
EQNS¥ERGENCY (MINUTES/VISIT)
2AT.K=2AT.J+(2T) (1/TTCH) (CPL.JX-PAT.J) 20, L
PA™=PATYN (VISITS/YSARQ) 2001, U
PATY=60727 (VISITS/YEAR) 29.2, C
TTCH=1 (YEAR) 20.3, C

PAT = DATIEMTS (VISITS/YEAR)

DT - INCREMEET I¥X TIME (VEARS)

TTCH — TIME 70 CERXNGE HABITS (Y¥YEAYT)

cz2L - CEANGE IN PATIENT LCAD (VISITS/YEAT)

PATY - INITIAL VALUE 07 PATIEINTS (VIZITS/YEAF)

3/22/1:




PAGE 6 FILE EHC_2HC - EMERGENCY "USIT WITH NSIGHBCRHCOD HEALTH CENTERS 3722772

CPL.KL=PAEDTP.K*PATPOOL.K*PPEMER. K 21, R

CPL — CHANGE IN PATIENT LOAD (VISITS/YLCAR)

PAEDTP - PEECEIVED ATTRACT. OP EMFRGENCY DEPART. TO

DLATIENTS (GIK.) .

PATPCCL— PATIENT EOOL (EEN)

PPEMER - POFULATION PERCEIVED EMERGENCY (1/YZAR)
PATPOOL.K=150000%EXP (EGC*TTXE. X) 22, A
PGC=0.015 (1/YEAR} 22.1, C

PATROOL- DPATIENT PONL (MEK)

PGC - BATIENT ECOL GROKTH CCHSTANT (1/YEAR)
PPEMER.K=. 4+SNOOTH (STEP (PSTEP},STZET) ,PPEST) 23, A
PSTEPg=-.15 (DIMENSICYLESS) z3.1, C
PPEST=5 (YEARS) 23.2, C

PPEYER - PORULATION PEPCEIVED EZKERGENCY (1/YEAE)
PAEDTP.K=DLINF 3 (AEDTP.¥,IDTTP) 28, A
IDTTP=4 (YEARS) 28.1, C

PAZDTP - RPERCEIVED ATTRACT. OF ZMEEGENCY DEPAET. TO

EATIENTS (DIZ.)
AEDTP - ATIRACTIVENESS OF EMZPGENCY DZIPARTMINT TO
PATIZNTS (DIM.)

IDTTP - INFORMATICH DELAY TIME TO PATIENTS (YEA3S)

AEDTP.XK=0.5+0.5*TABLE (TASLE1, (PAT.K/PLCAP.K)/ 25, A
ARNQORY,0,2,.2)
ARNORM=1.2 (DIMENSIOWLZSS] 25.1, C

AEDTP - ATTRACTIVENESS OF EMEKGENCY DEPARTYENT 70

PATIENTS (DIM.)

TABLE1 - TAELE FONCTTON

PAT - DATIENTS (VISITS/YEAR)

ELCA2 ~- DLANNED CE?3iCITY (VISITS/YEAR)

ARNOBEM - AREA NDIMAL OVERLCAD (DIMEXSICNLESS)
CAPINV.K=CARI¥V.J+(DT) (RCI.JIK-DCI.JK) 26, L
CAPINV=CAPINVN (DCLLARS) 26.1, M
CAPINVR=2627800 (DOLLAES) 26.2, C

CAPINV - CAPITAL INVSSTHEET (LCLLASRS)

LT - IVCREMENT T¥ TIME (YEAES)

RCT — BATT OF CAPITAL IMVESTMEMT (DNLLARS/YEAR)

CCI - DITPRSCIATICN OF CAPITAL INVESTHENT

(SOLLARZ/TEAT)
CAPINVY~- INITIAL YALUE GOF CAPITAL INVESTMENT
(DOLLAPS)
DCI.KL=CAPINV.K/DERT.X 27, ®
ocI -~ DEZPRECIATION OF CAPITAL INVESTMEYT
(DOLLARS/YEAR)

CAPLNV ~ CAFTITAL LNVESTY¥EET (DCLLASS)

DEPT - DEPRECIATION TIME (ZEARS)

DEDPT.K=SMOOTH (NCRDT *0=PF, ¥, DEPCT) 28, A

DERT ~— CEPRECIATION TINME (YEARS)

NORDT — NIRYAL CECRZCLATION TIME (YEAYS

DEPP — DEFRECIATIANN FUNCTION (DIXENSIOYLISS)

DEPDT ~ DEDP2CCTATICY 3ELAY TIME (YEAPS)
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PAGE 7 FILE EAC_28C *~ EMERGENCY 'UNLT WITH NEZIGHZBCRHOCD HEALTH CECRTEXS

DEPF.E=TABLE(TABLE4,PAT.K/PCAP.K,0,3,.3) 29, A

TABLE4=1.5/1.

475/1.45,1.375/1.25/1/.75/.€25/.55/ 29.1,

«525/.5 (TABLE)

NORDT=30 (YEARS) 29.2, C .
DEPDT=10 (YEARS) 29.3, C

DEPP - DEPRESCIATTON FONCTION (DIMENSIONLESS)

TABLE4 - TABLE PUNC ZIGN

PAT - PATIENTS (VISITS/YBAR)

PCAP - PHYSICLL CAPACITY (VISITS/YEAR)

NORDT - NORMAL DEFRECIATION TIHE (YEARS)

DEPDT - DEPRECIATION DELAY TIYE (YEARS)
RCI.KL=DELAY3P (CIOF.JK,CARPITC,CI00.K) 30, R
CAPITC=4 (YEARS) 30.1, C
CcIOO=CICCY (DCLLARS) 30.2, ¥
CIOON=32002C (DOLLARS) 3c.3, C

RCT - RATE OF CAPITAL INVESTXENT (DOLLARS/YEAR)

CICF - CAEITAL INVESTKENT ORDZEING FUECTION

(DCLLABS/YEAR)

CAPITC - CAPITLL IKVESTMENT TIME CCNSTANT (YEARS)

CIOO0 - CAPITAL IHVESTEENT 5K OPDER (DCLLASS)

CIOON - INITIAL VALUE OF CASITAL INVESTMENT ON

CRDER (DCLLA4SS)

CIOP.KL=(DCAPINV.EK~CAPINV.K+SDCIT.K¥CAPITC-CIOO.K)* 31, R
EXPUND.R+SCCI.K

CIOF =~ CAPITAL INVESTHENT ORDEFING FUNCTION
(DOLLABS/YEAR)

CCARPINV— DESIRED CAPITAL INVEST¥ENT (DOLLAZS)

CAPINV - CAPITAL INVESTMENT (DCLLAES)

SDCI - SWCOTHED FATE OF CEPRECIATICH OF CAPITAL
INVESTYENT ($/YEAR)

CAPITC - CAPITAL IEVESTMENT TIME CCNSTANT (YEAPRS)

CIJ0 - CAPITAL INVESTMENT ON SRDER (DCLLARS)

EXPUND - EXTZRNAL FUNDING (DOLLARS/YEAR

EXFUND.E=TABLE (TABLE2,2AT.K/2CAP.K, 1,3,.2) 32, A

TABLE2=0,/0,0/.C(5/.01,.02/,.C3/.05/.1/.15/.2 (TABLE) 32.1, T

EXFUND - EXTTSRYAL FUMDING (BILLARS/YEAR)

TABLE2 - TABLE FUNCTICY

PAT - PATISETS (VISITS/YEZAR)

PCAP - PHYSICAL CAPACITY (VISITS/YEA?R)
DCAPINV.X=DCIPE*PAT.K 33, A
DCIPP=60 (JOLLARS/VISIT/YEAR) 33.1, C

DCAPINT- DESIEED CAPITAL INVESTMTZMT (DOLLARS)

SCIPP — CESIRED CAPITAL INVESTHENT PE2 PATIENT

(SCLLARS/VISIT/YSAR)

PAT - PATITNTS (VISITS/YEAR)

3/22/7
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PAGE 8 FILE EHC_2HC -~ EMERGENCY ~UNIT VITH NEIGHBCRHOOD HEALTH CEETERS

SDCI.K=SMOOTH(DCI.JK,TSDCI) 34, A
TSDCI=1 (YEARS) 34.1, C
SOCI — SMCOTHED BATE OF PEPRECIATION OF CAPITAL
INVESTYENT (3/YEAR) R
CCL — DEPRECIATION OF CAPITAL TINVESTHENT
(DOLLARS/YEAR)
TSDCI — TIME TC SMOOTH DEPRECIATICN OF CAPITAL
INVESTMENT (YEARS)
SEXP.K=(IEXP*INT.K+REXP*RES. K+SPEXP=SUDPHY)/ 35, A
(STAFP.K)
SEXP ~ STAPF SXPERIENCE (DPIMENSIOKNLESS)
IEXP - INTERN EXPERIENCE (DIMENSIONLR®SS)
INT - INTZEHS (MEN)
REXP — BESICENT EXPERIENCE (DIMENSIONLESS)
RES - BESIDENTS (MEN)
SPEXP - SJUPERVISING PHYSICIAN EYEBEBRIPNCE
(DIMCNSTNELESS)
SUPHY - SUPERVISLNG PHYSICIANS (MEN)
STAFF - STAFP (MEN)
STAFF.E=INT.R+RES.K+SUPEY 36, A
IEXP=2 (DIMEMNSICNLESS) 36.1, N
REXP=3.5 (DIMENSICNLESS) ) 36.2, X
SPEXP=9 (DIMENSIONLESS) 36.3, N
SCPHY=1 (MEN) 36.4, C
STAFF - STAFF (MEN)
INT — LRTERNS (MEN)
RES - RESIDENTS (MEN)
SORPHY ~ SUPESRVISING PHYSICIANS (MEN)
IEXP - INTERN BXPERIENCE (DIMECNSIOKLZSS)
EEXP - RESIDENT SXPERIENCE (CIMENSIODNLESS)
SPEXP - SUPERVISING PHYSICIAN EXPERIENCE

(DIXERSICNLESS)

PLCAP.X=SCAP.K*TABLZ (TABLE3,PCAP.K/SCAF.K,D,2.2,.2) 37, A
TABLE3=0/.3/.55/.7/.85,1,1.1/1.2/1.3/1.38/1.45/1.5 37.1, T

(TABLE)

PLCAP - PLANNZD CAPACITY (VISTTS/YEAR)

SCAP - STAFP CAPACITY (VISITS/YCAR)

TABLE3 - TABLE FONCTION

PCAP - EEYSICAL CAPACITY (VISITS/YEAR)
OLOAD.K=PAT.K/PLCAR.K 38, A

CLOAD - CVERLOAC CF FACILITIES (RIMENSIQNLESS)

PAT - PATIENTS (VISITS/YEAR)

PLCAE - PLANNED CATACITY (VISITS/YCAR)
QOC.K=.T7*Q0CO.K+.3*Q0CE. K 39, s

goc ~ QUOALITY OF CARE (DIMENSICXLESS)

CCCO - QUALITY OF CARE FROY OVI2LOAD

(DIMENSIONLESS)
CCCE -~ QUALITY OF CARE FEO% EXPEPIENCE

(DIMEXSICNKLESS)

3/722/7:
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PAGE 9 FILE BAC_28C . EMERGENCY-ONIT RITH NEIGHBCRACCD HEALTH CEKTERS

Q0CO.K=TABLE (TARLE1,0L0AD.K,0,2,.2) 40, A
TABELE1=2/1.95/1.9/1.75/1.5/1/.5/.25/.1/.05/0 40.1, T
TABLE)
COCO - QUALITY CF CARE FROM OVERLOAD .
(DIMBNSIONLESS)

TASLE1 — TABLE PUNCTION
CLOAD - CVERLOAD CF FACILITIES (DIMENSICYLESS)

QOCE.K=TAELE (TABLE5,SEXP.K,%,9,.9) 51, A
QOCE - QUALITY OF CARE FRGM EXPERLINCE
(DIZENSIONLESS)
TABLES - TASLE FUNCTION
SEXP - STAFF EXPRRIENCE (DIMENSICNLESS)
SCAP.K=RCAP.K*RES.K ¢+TCLDP.E=INT,K+SPCAP.K*SURHY 22, A
SCAP - STAFi C*PACITY (VISITS/YEAR)
RCAP - RESIDENT CAPACITY (VISITS/{EAR/“AH)
RES - RESIDENTS (KEN)
ICAP - INTERK CAPACITY (VISITS/YEAR/UAN)
INT — INTBENS (MEN)
SPCAP - SUPEBVISING PHYSICIAN CAFACITY (YISITS/
TEAR/%AH)
SUPHY - SUPERVISING FHYSICIANS (MEN)
RCAP .K=1/ (PEREMER.K*RTPE+ (1-PERENFE. ¥) *RTPVE) 43, A
RCAP - RESIDENT CAPACITY (VISITS/YEAR/MAN)
PEREMER- PESCEIVED EMERGENCIEZS (DIMENSTOMLESS)
RTPE - PESICCNT TIYE FOR PCRCEIVEED EMNEZRGENCY
(YEARS/VISIT/MAN) :
RTPNE - PESIDENT TIME POR PEECEIVED WUONEMERGEUCY
(YEARS/VISIT/MAK)
ICAP .K=1/ (PEREMFR.K*ITEE+ (1-FEREXER.K) *ITRUE) us, &
ICAP - INTERN CAPACITY (VISITS/IEABR/FAN)

PEREMER- PEPCECIVED EMEFGENCIES (DIMENSICNLESS)
ITPE - INTERN TIME FOR PERCEIVEC EMERGENCIES

(YEARS/VISTI/MAN)

ITPNE ~— INTERYN TIKE FOR PERCEZIVED NONEMEPGENCIES
(YZARS/VISIT/XAN)

SPCAP.K=1/(PEBEEEP.K‘SETPE*(1-?E3EKER.K)'SQTFNE) 85, A

SPCAP — SUPERVISING PEYSICIAN CAPACITY (¥ISITS/
YEAR/¥AN)

PEREMER— PFERCFIVED EMEBRGENCIES {CIMENSIJOMNLFSS)

SPTPE - SUPEPVISIVG PEYSICIAN TIXE PER SMERGIUCY

(YEAFS/VISIT/XAN)
SPETPXE - SUPEEVISING FHYSICIAN TIME PR: NOUEMZRGENCY
(YEARS/VISIT/XAN)

PCAP.K=CAPINV.K/DCIPP 46, A
PCAP — PEYSICAL CAFACITY (VISITS/YZAR)
CAPIKY — CAPITAL INVESTEENT ({(IOLLARS)
CCIPP - DESIRED CAPITAL INVESTNINT EEP PATLENT
(DCLLARS/VIS1T/TEAR)

3/22/72
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PEREMER.K=AE.K+SE¥ (1-AE.K) 47, A
PEREMER~ PERCELVED EMFRGENCIES (DIMEMSIORNLESS)
RE ~ ACTUAL EMLCPGEKCIES (DIMENSIONLESS)
SE = SORTIKG EFECER RATE (DIHENSIONLESS)
PERNEM.K=1-FEEREMER.K 48, A

FZRNEM - PERCEIVED NCXFMERGENCIES (DIMENSIONLESS)
PEREMER-~ PERCEIVED EMERGENCIES (DIMENSIONLESS)

NEP.K=PAT.K*PERNEM. K 49, A

NEP -~ NCNEMERGENCY PATIENTS (VISITS/YEAR)

PAT - PATIENTS (VISITS/YEAR)

PERNEM - PERCFIVED NONEMERGENCIFES (DIMENSINNLESS)
PR.K=(PAT.RK—NEE.K) /JNEP.K 50, A
SE=.1 (DIMENSICKLESS) 50.1,

PR — PATIEFT RATIC (DIMENSIONLESS)

PAT = PATIENTS (VTSITS/YEAR)

NEP = NCHEEBRGENCY PATIENTS (VISITS/YEAR)

SE - SORTING EEROX RATE (DIMEHSICMLESS)
AE.K=.33+SMOCTH (STEP (STEPH,STEPT) , AEST) 51, A
STEPH=.27 (DIMENSIONLESS) 51.1,
STEPT=10 (YEARS) ) 51.2,
AEST=5 (YEARS) 51.3,

AE = ACTUAL EMERGENCIES (DIMENSIOULESS)
ANCOST.K=EANCST.K+NEANCST.K 52, A

ANCOST — ANCILLARY COSTS (DOLLARS/TEAR)
EANCST - EMERGCMNCY ANCILLARY COSTS (DCLLARS/VISIT)
NEFANCST— NCNEMERGENCY ANCILLARY COSTS (DCLLARS/

VISIT)
EANCST.K=PAT.K*PEECMER.F*=AVCPE*ANCT.K 53, A
EANCST - EMERGENCY ANCILLARY COSTS (DOLLARS/VISIT)

PAT - PATIEKTS {VISITS/YEAE)

PEREMER— EERCEIVED EMEDGENCIES (DIMENSIONLESS)

AVCPE - AVERAGE CC5T PER PECCCIVED ENLCRGENCY
(DCLLARS/VISIT)

AKCT - ANCILLAEY CCST TO EXPECIENCE FACTOR
(DIMEKSTONLESS)

NEANCST.K=PAT.K=PFERNTM .K* A VCENE=ANCT.K <4, A

NEANCST- NCNEMERGENCY ANCILLa&RY CCSTS (DCLLARS/
VISTT)

DAT - PATIENTS (VISITS/YEAR)

PERNERA —~ FERCEIVED NQNIZMIRGENCIES (DIMENSIOYLESS)

AVCPNE — AVEIRAGE CCST PER PCECEIVZID NONEKERGENCY
(DCLLABRS/VISTIT)

ANCILLAEY COST TO EYPERIENCE FACTOR

(DIMENSICULESS)

ANCT
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ANCT.K=TABLE(TABLE6,SEXP.¥X,C,9,.9) 55, A
AVCPE=15 (DCLLARS/VISIT) 55.1, C
AVCPNE=8 (DCLLABS/VISIT) 5.2, C
TABLE6=1.5/1.43/1.32/,1.1/.8/.7/.61/.577.52/.51/.5 55.3, T
(TABLE)
ANCT - ANCILLARY COST TC EXPERIENCE FACTOR
(DPIMENSIONLESS)

TABLE6 — TABLE FTNCTICHN

SEXP — STAFF EXPERIENCE (DITMENSIONLESS)

AVCPE - AVBEAGE CCST PER PERCEIVEC EMERGENCY

(DOLLARS/VISIT)
AVCPNE - AVERAGE CCST PER PERCELVELC NONEMERGENCY
(PCLLABS/VISIT)
OPEXP.K=SSAL.K+PHSAL.K+ANCOST, K+SDCI.K 56, A

OPEXP - OPERATING EXPENSES (DOLLABRS/YEAR)

SSAL — STAPF SALARY (DOLLARS/YIEAR)

PHSAL - ERCPFESSI1CNAL HELP SALARIES (DCLLARS/YEAR)

ANCOST - ANCILLARY COSTS (DCLLARS/YEAR)

SDCI - SMCOTHED RATE OF DEPRECIATION OF CAPITAL

IHNVESTHENT (S/YZAR)
SSAL.K=ISAL*INT.K+2SAL*IES.E+SPSAL*SUPHY 57, 4
ISAL=19000C (DOLLALS/YEAR/XANK) 57.1, C
RSAL=195CC (DOLLARS/YEAR/XAN) - 57.2, C
SPSAL=30000 (DCLLARS/YEAR/MAN) 57.3, C

SSAL — STAFF SALARY (DZLLARS/YEAR)

IS AL ~ INTERN SALAEY (DOLLARS/TTZAR/MAN)

INT - IKTERNS (EEN) .

RSAL - EKESIDENT SALARY (DCLLARS/YZAR/MAN)

RES - RESIDENTS (MEY)

SPSAL - SURERVISING PHYSICIAN SALARY (DCLLARS/YEAR/

MAN)

SUPHY - SUEERVISING PEYSICIANS (MEN)
PHSAL.K=PHCPV*PAT.K 58, A
PECPV=18.33 (DCLLARS/VISIT) 58.1, ©

PHSAL - PRCFFESSICNAL HELP SALA2IFS (DCLLARS/YEAR)

PHCPY - DPROFFESSIONAL HELP COST PER VISIT (DCLLARS/

VISIT)

DAT - 2ATIENTZ (T7ISITS/YTAR)

INCOFE.K=(PAT.K) (1-BPDERT) (CPF.X*PERE%ER.K+CPYE.Zx 59, A

PERNEM.K)
INCOME - INCCHME (DCLLASS/YEAR)

PAT = BATIRNTS (VISITS/C=AP)
BDEBT - BAC GE3TS (DIMENSITNLZESS)
CPE - CCST 2ER EMEZRGENCY (DCLLARS/VISIT)

PEREMER~ PERCEIVED EMEZGENCIES (DIMENSICYLESS)
CPNE - CCST PEF NONIEMERGENCY (CCLLAES/VISIT)

PERNEM - PERCEIYED KNONLMEFGINTIES (DIMENSIDJNLESS)

3/22/°
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CPE.K=BCTEP+AVCPE*ANCT.K 60, A
BCTEP=25 (DOLLAKS/VISIT) 60.1, C
CPE — COST PER EMERGENCY (DOLLARS/VISIT)
BCTEP - BASE CHARGE TO EMERGENCY PATIENT (DCLLARS/
VISIT) -
AVCPE - AVERAGE COST PER PERCEIVED ENERGENCY
(DCLLARS/VISIT)
ANCT — ANCILLARY ~0ST TO EXPERIENCE FACTOR
(DIMEXSIONLESS)
CPNE.K=BCTNEP+AVCPNE*ANCT.K 61, A
BCTNEP=15 {DOLLARS/VISIT) 1.1, C
BDEBT=.01 (DIMENSIONLESS) 61.2, C
CEPNE - COST PER NONEMFRGENWCY (DCLLARS/VISIT)
BCTNEP — BASE CHARGE TO NCNEBER2GENCY PATIENT
(DOLLARS/VISIT)
AVCPNE — AVERAGE CCST PFR BPERCEIVED NOXEMERGENCY
(DOLLARS/VISIT) -
ANCT - ANCILLARY COST TO EXPERIZNCE FACTOR
(DIMENSIONLESS)
BDEBT - BAD DEBTS (DIMERSIONLESS)
PRPLSS.K=INCOME.K~OPEXP.K 62, A
™=.1 (YEARS) 62.2, C
PLTPER=1 (YEARS) 62.3, C
LEHGTH=50 (YTAiRS) 62.4, C

PRFLSS - PROFPIT/LCSS (DCLLARS/YEAR)

INCCME - INCOME (DCLLAERS/YEAR)
OPEXP — CPERATING EXPENSES (DOLLARS/VYZAR)
DT — INCREMENT IY TIME (YEAES)

PLTPER — PLCTTING INTERVAL (YEAPS)
LENGTH LENGTH OF EUN (YEARS)



26’V 1S00NY

921 ANIAND/02 T LN¥d/2 1 8a81/L T INT
ZL' g uny

0l ‘viu¥a/Lv’1a

Gl’v‘¥a/Lv’1a
h'g’IHE
9'v/d1da

Lz4100
gz’v‘Lddd
gz’v‘Ldla

-181-

9h ‘v dvod/ee ‘v ANTaAYDQ

he V10087921 ANTAND
te‘udorn

66 ‘¥ AMOONI

0z’'14v3

66V INO0DNI

240€“‘N’001D
LE‘Y’do1D/0¢ ‘4104

0€‘u’IdY
LE‘4’4010/0€ ‘0108

L°9Z*N*ANTAND

9h‘vavdoa/ie‘u‘40rd/Lz 8’100
6G ‘Y aU0DNT

19’v’aNdd

09°v‘ado

gL‘p’u0v
LLU'SIYINI/6 '8 TOV

L9 /Y INAD/HG 'Y LSONVAN

09'Y'430/€6°V LSONVE
gV’ sdN

AR T VAR RS (1]

oL ‘v’%a1/8’v’saiv
Gz’'v’aLaay

2’1'saun

L*170NT

LYV aNdD/09 ¥V adD/hG ¥ LEDNVAN/ES 'Y ' LSDRYE
96V ‘qx34q0
lg’v’ay

hz'v‘dLadva
Lth’v'aawduad

aasn aHdlm

(LISTA/SHYTTIDM) SLS0D AUVTTIONY AONZDYIUE
(SUVax) dW1L NT LNYMZYONI
(SSATINOTSHANIA) WATTdILTION SINAGISIY qI¥ISaEd
(N3W) SINZQIS4M qayIsad
(ssaINOISHANTA)
01LVY LHAQI534 0ol MHYLNI dgE¥isad
(5STTNOISRANIA) A TTAILIAN SKUAIND qa¥IsSaa
(N3W) SNMIINI ad¥1sad
(savaa) aNIL NOILYIDIMAIA
(SS3INOTSNANTIA) NOTIONNA NOILVID4udAd
(suvaz) aWIL Av1dad HOTLVIDAEAHd
(U A/LISTA/SHYTTD0Q)
LNATLYd Y4d LNIWLSIANT TVLIAVD ﬁuxumna
4vaA
\mzcuquv LNINLSA ANT TVYLIAVYD 30 NOILNIDEUd4Ad
(suv1700) INBULSTANY TVLYIAVD QIMISad
(LISIA/SUVTION) ADNFONAWANON ¥3Id LSOO
(B¥IR/SLISIA) AVOT LNJILVA NI AONVHD
(LISTA/SHNTIOQ) XONZ9¥AWI ¥dd 1S0D
(sgvr1100)
4400 NO INFWISTAKI TVLIAYD 40 ANTYA IVILINI
(Se¥T1100) ¥Ia4o NO INAWLSIARY INLIAVD
(4vas/savi10a)
NOILONNd SNINATHO INAMISIANY TVIIAVD
(SEVALR) INVISNOD ANIL LRAWLSAANKI TVLIAVO
(suv1100)
IRAWLSTANT TVLIAVD 40 INTVA TVILINI

(sgNT70a) LRABLSAANT TVLIAVD

(ssa7TNOTSNANIA) slada cvd
(LISIA/SHYTT00)

LNITING AONZOBAWARON O HOUVHD asve
(LISIA

/S8NTTOd) INATIVA AONAOYINI OL d9uVID asvd

(NVH/SUVEA) IRZAXSHE BAd AVIS FOVUIAN

(NVR/SUV¥aR) NHALNT U32d KVLIS IOVHIAV
(IISIA/SHYTT0Q)

AONZOMANANON GIALIDHId MEd LS0D FONUAAY
(LISTA/SEYTTOQ)

AONZYHANT QF ATZOHEd HAd LSOO JOVHIAV

(sgvaL) SSUNIAILOVHMLLY FATIIONAd OL AWTL
(SSATNOISNAN1A)

J4VLS TVIIN4LOd Ol SSANIATILOVHLLV
(sSATNOISNANTA)

44488 LNIHYND OL SSUNTATLOVHLLY

(SSTINOISNAWIA) (VOTHIAO ‘TVWHON VI uv

(MVaA/N3W) SINFAISAN 40 TN NOILIYALV

(UVAR/NER) SNYILMI 40 ALVH NOLLIULLY
(SSTINOTISNANTIQ)

UoLOVd BONTIHAdX3 OL ISOD AUVITIONY

(4vax/syv110d) SL500 KEVITIONY

(*W1a) SLNITLVA
ol LNANLUVAAQ AONMDYHWE J0 SSINFATLOVHLLY
(SS4INOISKANTA) SATONIDYAKI TV0LOV

NOILINIJ3A

Uttt <O

(4]

L -

- (S &)

QO < o< N —RSN

v

L

L/ie/e SUALNSD HLIVEIH AOOHHDAMOTAN HLIM ITHO XRONAOWIUI  DHg oHA

€S
¢te9
L]}
6l

LeL

114
£°62

Li
1462

9l

b

S5
14°]
£°1g

154
LS

ON
1114

L5ONVY
€d

Hyd

¥a

4y11d
W1a
1q
Ldaa
4dda
1adaa

dd1dda
100
ANIdYOa
anao
140
add

X00ID
00Id

4012
011dV0

NANTAYD

ANIAYD
Ladas

danLoe
dd1od
HdSAN
1dSAV
INd DAY

4d0AV
T1da L1y

Sdiv
SoLY
WY ONY v
oV
Iov
LONY
LSOONY
isav

dlaav
av

JuvN
L a9vd




-182-

96'v’dxa.10

86V ‘1vsitd
zz'v100auvd
66V INUDNL/NS Y LEDNVIN bk Y ddh
AN RFTTR
GV LS ONVE/B N VO RARAY 0760 ¥ dY OdS/un N d iDL /En’ 1 dYDY
LENaND1d/2t Y uNd /62 N Y ddd e
1z*4’ 140
102 'N"L¥a
65’V EKUdKL /86 Y P TYSId
BG/V ARLONVANZLG Y LSORVY/Z 064V /6t v P ddR S uE Y Y dvoto
VOV ANTIVOUZEL ‘Y UNnAXY/Z62 PV Y daaa/6e Y fdLaav /Lt ‘vl souy

Leti’1ao
29’V u81dRd
uh ¥ 0000

heg’1ita
gz 'v'Laaa

Zi‘utuiy
05 /¥ ud/sL v ud

75 '¥/LS0ONY

ot‘v’ual
hh!V dYDI/L LL N DN

wh! YN OI/E Ll PN DaT
LGN TYsY

21NN/ LA 0N
LL/RYUNT
LS’ v’ 1vss
ZnlN NS /0t VY 4AVLS/GE AV AdXAS/L L Y ST ENEZ6 %) fTOV /9 vl 1d
LLv’soLy
29’ vis814ud
614 “da

yeLL'N'INd LT

neLL 4l

(RS R R P I VA RN R T A |
o lvtaxas

6LV GG

et eLudvy
LS ik /e a1y
ihviavos

Le N3l

(R AT
e ndord

BTl

e ERRREN RN P E EY TR

(4var/savrioa) sdruvivs dtak 4<zcnﬂmmmmo;m
LISTA

/S8VT100) LISTA Y34 GE00 a1an VhuIssad4oud

(BVEA/L) LNVLSHDD HLMOMY TUOd ENAILVI

(SSIINDTSNUN LA} SATONZOUANINCN UIATADMIY

($531ROTSNANTIA) SHIDNIDNANA ddAT1aDHad
(UVIA/SLISIA) ALIDVAVD TVDISAId

(NZW) ‘lovd LNdT1LVd

(Va4 /SLIGTA) SLNYTLIVA 40 F0°TINA IVILINI

(UVAR/SLISTA) SLLM1LY

(*W1a) Sind1avd
Ob ‘LHVAQ ADMAHHYNY J0 CJOVHLLY UYATAOUA
(4var/s4V1100) SASNAAXH YNLILYYIIO
(SSAINOTENANTA) STTILTTIOVS 40 UVOTHEAV

(d¥4A/N4U) SNHALNT OUNIULIN A0 3LVH TYRYON
(s4vdr) IHTL NOIZVID4MAAd ‘IVHUON
(avar/naw
4aTS1ND HOUd SLNFQISAH J0 LVH YNIYIN TVMHON
(HVdA/SLISIA) SLNZTIVG ADNYOUULUNON
(LIS1A
/S4V1100) SL500 AUNTTTIONY KONIDUINANON
(sH¥AX) Nn¥ do HION31T
(ssa1n0TSHIUIA)
SOLOVA UNTLNOTHH SEINTATLOVHLLV TVD01T
(NYR/LISTA/S dVER)
SALONIDHIWANON UFALAOHED dOd IUIL HYALNT
{NYR/LISTA/S dVAA)
SATONIDYANY Q3AI40U4d HOd AKTL NYHINI
(NVa/7dvar Zs8v110a) _z<g<mgzzuezu
uva s
Z048) SNHYLND WOHd dJdMTI SENIAISIY do arvd
(N4W) SNHALKI JU ANT¥A TVILINI

(N3 W) CNMALNT

(SSHTNOTSNAW 1A} AVOTHIAO TYHUUN ANLSHAND

(4vaa/50v1100) GUIONI

(YYIA/SLISTA) ALIDVUYD ADNAONMAWANUN KUYINI
(LISIA

/SALNNTH) ADNTOUIHINUK ¥ad mu===_J NYELNT
LISTA

ZSALUN W) ADKIOdANE ¥dd SILANLY NHYLNL

(40947SH00N) 1T ¥ dTd SdNON HEEWNI

[5G0 TR0l e ddti) HON THAdXE HUGINT

UIVER/Z64 TS TAY ALLCYUYD ADUIDMANT HdddNL

(59¥42) GLNGILVA 0L IWIL AVIZD N LIVWIOdNL
SSTINVISHAW L)

d41TdLLI0N NOLGVNTLS IO NEdLNL

(HVRZUVAR/LLISTA) ALIOVAVD NUULNI

(N24) SINIA1S4d TYL1dS0H Jo 20 IVA IVILINT

(i1w) SLNZaTsad VL 1dsoll

(4N AAZSNV'T100) LELIAHNS TINHdLXNY
(ssanutsttiingg)

44VL5S Ol SUINTATIOVILLY Tunpadxd

9

==2uv

: L -

P

J

Ak ALe LTHD XDNdddawd DHe ToNd

ittd

TV 5id

AdoNd
20d
danyad

yanayyd
d¥od
10044Vd
[PA L

ivd

diddvd
dx3do
avoto

THYN
LayuoN

BHHN
dan

LSONVAN
1LoHa1

a1
dNdLI

ddur
Y81

SYYINT
NONT

INT
KUONNI
dNOON1

N1

INdH1

ddir
adil
dxdl
ol
dLdilt

Wa1
dvotr
[EHe R ]

saun
aNnAxy

vy

¢ duvd




-183-

(HYR/LIGTAZS ANR)

Gh'V’'avads/L el ‘K ddas AONADHAUY Hdd AUIL NHVIDISANd uz_m_a=ub=m Noytal 1dddy
T

LYPNINSE  ZavAAZSUVTION) AYVIN S NVIDISANJ ONISTAUAANGS D C'LY 1NLdS
(Mvar/sa1s1A)

GL'V’HU  ALIDVAVD ADNYOUZNYNON NYLDLGAME ONTSTAUdans # L*ol oNdS
(LISTAZ3300NTH) RONTOULHIANON

Col’N'1RdLdS dad SALONIW RYIDTSAId DNISIAUAANE D (°6L INGHdS
(LISTAZSHLONT W)

Beyl/N’adads  ADNUOHAMA H4Q SYLONTW NYIDISANI aznmw>=a==m 2 6'ul 1duds
PEFT

26l N N dLdS/Z8 L AN HdLAs /5HN0H) NIdM HEd SHNON NYIDISANG DNISTANAING D ol Hdllas

(AN OTSNINT Q)

GL v anas AONITUAA XA KVIDISAING OUN1SLANAANS K L9t A% 4ds
(4¥IA/£L181A)
GL'V ' Hd ALIOVAYD ADKALYINT NVIDIGAMA ONISIAMEANS N L HL oads
(nvy/¥van
Thivavos /SLISTA) ALIOVAYD NVIDISAHA ONISIAMIANS ¥ 4h dv¥ods
LYY ‘uuiN (gd93r) S1KIQISTY ¥OJ dKIL HHTHLOONS D 2°E) HLNS
G'Y THUN (SUVK) SNHYINT Hud IWIL ONINLOUMS D 2°§ 11HS
GGy 'LOKV/Lh ‘¥ 300D (5S3INOISNAWIA) 2ONaT¥AdXT dd4¥IS ¥V GE dxds
R AL ER (S$ATHOTISNANLA) TLVY HOHYE ONILYOS D L °0§ as
(4VaA/$) LNIWGLSHANT
YG v’ dxado/Le ‘443010 1VLIdVYD 40 HOILVIDAWJIQ 40 ILVY ddNLlOoMs ¥ he 100§
Le'viavo1d (UVIR/5LTSIA) ALIONAVD 4a¥is ¥ ¢h dvos
(KYU/LISTA/SHYIR)
£hv’avou/ncgl ‘NoWY AONZUMANINON Q3ATZOMAd WOod ZHIL INIITISIY N G*@l ANdIM
(RVH/LISIA/SHNER)
th'N‘avou/ut ‘1o AONADYINT UTAIIOHYd o4 UIL ANAT1ISEW N LWl 141y
ts'vi1vss (NVKR/HVHA/SHNTTIOU) AMVIVS e“uaummz D 2LS sy
uvas
GL‘v’ya /SLISTA) ALIDNAVYD AONIHUARANON *zuaumnz N gl ONY
L1STA
oL/ NlaNdLY  /STLANIN) ADNYUHZWANOH UZd SALUNTH wszHmuz 59Ul aNduY
L1S1A
Lot 'N‘ddY /84 LANIH) ADNADEAHA YiUd SRLONIM sﬁucnmgz D zeut FELT
Hvax
CLAV/UMNZZ T 6aUI0 /NEQ) JAISLN0 HOud SLNIYISIU ONIuIlt J0 2d¥d 0 2l uity
UL RO URAL A/ L Y adLY (Ma4u/sdnod) 33K H3d sunoll LNIO1s3Y D eyl Haiy
GOV THEN/L “TYINT (HVAA/NZM) GHNILNT ONLJACY JO JuVH ¥ iy
e/ vanas (SGAINDISNANTI) 40N THIAXA INIAISIY N E'oC axag
LOPNTIVESZuh VGV OS/ Yt AV ddYLS/un Y LaRd /el ‘Y o /ZhL v Rdd (NaUW) suNda1say v ¢ say
gl'v’da (UVIA/SLISTA) ALIOVUVD ADHIVYINY LNJa1sdy N 8l 24y
921 AT IV AZ6HVTT00) JHAWLSEAKT TV LIdYD 20 Ja¥4 0 ot 104
chivavny (NVHZUVHAZSL LG TA) AL1DVUVD LNddISdU v €h dvoy
(553N ITENAN 1)
[ARERR V1Y) YO Aas NOES QHYD Qo ALLvnt oh ooui
(S5dTHOTENTNIY)
[AREARID ADRALGAS K HUS 40D du ASUIVRO ¥ h 1000
(SR INOTUNSNTA) JHVD J0 ALIIVNO & of o008
FEtN Y saRda Dottee NddLsd

Livda/Zsu¥ion) s501/0doad v 29

, m_.<. | (Eea o sk 1a) o1Lya LNItIvd ¥ 09
i\ il oo
Le'e o (6Vak/Z1) ADW'H4wd QdALGDHY Y Hutl¥indod V £tz Maiddd
(SavdA) TVAUSLNT ONTLLOId D t2y  ddddtd

(dVIAZG LIS IA) ALTDVAND JANNU'IS ¥ Lt dvotd

TR R TR OV TR A FR(HY PA R R A

Al

Raxad Qs LNUD HLTYII GOIRDMHOTER WL T LEND AOWEE 4 Wi oHE O W11d ¢ dOvd




-184-

02’1'LVd

wg’v’100S

LL'v’ SO0y

65’ YLONY
Lh¥*dao00/h1 ¥ u¥a/9 ¥ UIa
62 'v‘aaia

LEN VD14

ZevaNndxa

on'v’ 0000/ ¥ aLaav
LGIVYINSS/2h N avDS/9¢ ‘v advds/at v dxas/elL ‘vl ad
Pm.<.m<\mm.<.=w=um=

;v ay

mmww,mxmm

96y ’dxado

gh’y?dvods/L el 'N/ONAS

cL/ee/e SHALNID HITVAN QOOHYOAHOTIUN IHLTH LIHN AONAOHIWA

(sHvax) sIIgvy FONVHD 04 IFUIL
(SUVEK) LNIWLSAANI

TVLIdYD 40 NOTIV1D3Hddad HIOOHS Ol aWTIL

NOTLONNG d10NL

NOTLONNI 31aYL

NOILONNd 47T8Yd

NOILONNI TTAVL

NOTILONNA JTUVL

NOILONNT JT9YL

NOILONNT dTUVD

(N4W) SKVIDISANA QUTSIARAADS

(naa) Javes

(JUaa/suyT'iod) KUVIVS 4dVas
(RYW/LISTIA/SEVIA)

IONZOWIWINON M2d HUIL NVIDISANd ONISTAUHANS

(3

LT OOUEFEEHEHEHEBBHED

N

ong oy

€°0¢

L°he
arLt
€°66S
L*9
L °6¢
L°LE
L°ee
Lot
t°9¢
¢°Ls
L°Ls

9t

LS

261l

a114

HOLL

12081
LAT49VL
93T4dY L
Ga1avl
haava
€318V
caavy
ta71gvL

x Hdns

Ldals

HddLs

44v1s

TVSsS

aNdidds

t 4ovd



PAGE &

INTRCCUCTICN OF NEIGBCRHSZID FEALTH CLINICS *

INT=I 4RES=RyCAF INV=C,PAT=P, CLGAD=0,(CC=CyPRFLSS=S

4.5 5.5 6.5 1.5
2620.T 2e3C.T 2€40.T 2€5C.T
55.T €0.T €5.T 7€C.T
<95 1.05 1.15 1.25
.2 .3 .4 .5
-400.T -300.T -200.T -10C.T
0- =R == =-C=—P-~-- - - I-s--o0
. R cC . p I s c ¢ .
. R cC . P Is cc .
. R c . P I. c o .
. R c . P s.l G g .
. R € . PS. I ¢ c .
. R C . PS. I Q C.
. ” C . sp c
. RC . S.PQ I .C
. R . S.aP I . 0
10 = = =R == = = = = = = = €Q -~ PI= = = = = = c -
. RC . P I G
. RC . P . IScCC .
. FF c. I. s .
. PR . C cr . s .
. PR . c o1 . S .
- pR L ] CJ [l S.
. Y . cI S
. Fp . 2.1 C .S
2Ce= = = =F = = = = = = = = = - S e e
. FP . Oe - C e S
. R . 7. L cs
. RP . c I . C
. RP . 2 [ . S¢C
. RO . e [ . S Q
. R P . . C t . c
. R o . [ . Cs
. R P . r QS
. R . P . 0 I €. S
3Ge= = = = =~ - = Re = =Po = = = = = = = - - -[-0- - -5-
. e, P . b r . <
. R P . cc t . S
. R o . c I . s
. 2 P . cc I. S
. .R P . Q € I. c
. .F e . c c I Cs
. . R °. ¢ C.IC S
. . ® o C.CI S
. . R . P cr s
40e= = = = =~ =~ = = = Rewwa=- CePm - = = = cors
. . R q J C.CIs
. . Q. P cC. CIS
. . 2. P c. cCI
. . R c . P C. or
. . R e . P C. St
. . R 7 . P . S
. . s 0 . . CS
. . R @ . P c
L] - Dq L] -P s
S04 = = = = = = = = =~ = R === == == == — =~ P S

3721772 .
8e

2660.

TS.

1.3

L]

Q .

o L4

Q L3

Q .

Q .

Q L]

- Q - - -
O L]

Q .
Q .
c Ld
c .
C L
c .

C -

c .

- —C- - -
C .

c -

c -
c -
[ -
[ .
IC .
crg .
- -IC - -

PoY: XV RS RY
NDO VN -

-185-

p -]

[s

IQ
20

RZ
Qs

I0

IC,RP

RP
CS

0s

IQ
(o]5)

cs

co.PQ

IS
cs

o
IO
cs

CN4RQ



AGE L

LY
N~

COCUVMPULWLL NP~
.
[ N

.
—

-186-

EMEPGFNCY 1INTT, kITH CAPAYERTICS /26772

= CMFRGENCY IMIT wITH PAFAMEDICS
MACRC PZLAYAP(TM,NEl ,PTPE)

A
L

I
R

> -
2

NoOpEpPANZOoNNZrIpP2Z2T0

>
-

>20V>®IIZr T

>

X2 ZBOUONIDAE Y>>

I2TSxe=x TMTFRMN
INTER*EHAIJR METKS, €2 WIEKS DIF YO Ad#Ehsiirtstahntt oM TC

NELAY3IO . V=€ Y3 ,V/ETL. K

SLV3 . K=El v J+nT ($F T2, JK-CZi AY3P.J)
SLV3=SnL* T

BRT2.XL=SLV2.K/NL K

SLV? .K=SL V2, J+NTH (€27 ], JK-8RT2,J¥)
sLV2=5LV3

$PT] . ¥L=SLVL.¥/eDL.X
BLVLI.V=SLVL, J&O7* ( [V, JK-8PTL, JK)
SLYLI=SLY3

$DL.K=DZL /3

DIDT K=CL V], V+3 V2, K+SLV3.¥

DMER ,W=DM=D_ J4+(NT ) (OHENHP , JK—PMENLF, JK) (™M)
PUCPD=DMZ] (MEN)
DVEQN=~&, 5947 (M)
DMECHD KI_=NEHPYU ¥ MDY _KEATPT ¥ (MEN/YEAR)
NDHPM ¥=QM S ITH (P ZCHP , JK, SMTP ) (“SN/YTAR)
NMELPM=PPHIDMAL (MTM /YZL0)
NDHPMA =], 337 ([MSM/YTAR)
SMTOM=2 (Y=A2S)
SPMM K=TARLEITAR 7€, SD K/PMEN K 30,2,.2) (NIMCHSTITMNLTCT)
DD, 6=SIIDHYEPMPCP ¢ FS ,K=PMDP ¢ [»T K 0MDT  (MFERN)
OMEDAD K =(1 /AVEDDIM) (DUED K ) (MFMN/YFA2)
AYCDDU=E (YFADK)
y PECYREMTC, AN SUPY, PHY, WIIK AOFZEMOTE
ITMT K=TMT 1+ (2T CHT | JK=AT] JK=TNTLES, |¥) (MEr)
ITMT=TMT™ (=)
IRTR=1,%e2]) (=)
HPES Y=t TS  J+(CT ) (IMTRSSJJK +RHR . JK =ATD ¥} (MCY)
HEEC=HD T (3r)
HRZSN=1,07330 (M)
PES JK=LFuTTe Kk (Y EN)
PUT K =MD MENTM K ATOS K [(2=A/YSA0)
MEIS] V= SMARTL(ORT gk SYTI) (=M /Y=Lr)
MRHI=L 420 (MIM/YORG)
SHMTI=2 (vzIAeT)
NTM K=TLA S(TARF E7, T K/INT K y0e2ye2) (CTUEMSTON ECC)
TARLES=Y/ D77 W o273/ oS/ 1 /1 /1TSS 1.75/2 (TARILF)
NI K="ITDO=AD K (AT}
DITRIA=D (NS ELTR8)
ATOS V=D IVMEI(ATAS K, ATTEEL )
ATYREL=3 (YF£2S)
ANT KL= /AVSED) L TRT JK) (1=T7% K) (MZN/YTAT)
AVSDT=1 (VvIAOg)
IO K= AVERATCS ¥/ (LAWCZ=ATO T K&ZATR) ) (NTUTHSTIMIESS)
LAWME =1 (QIMOMST e pCS)
FATS=1 (D [MCUTITMLFSS)
[MTRES WL =L 72D [N THT K)I(IT".K) (MEM/YSAE)
RUP (KL =MUPD vxNS K=ATDS € (“TMFYTAD)
NMHE D P=CuMANTH(OHE K, SMTF ) (7 /v~ac
NHEB=) (MTZM/VEAD)
CMTO=2 (VTANC)
APM K=TAALZ(TARLTT (P /P =T,V Cy2ye2) (NTMEMCTAN FSQ)
DR V=(NIP K—CLpUV = ((1/( (PO K /SOEF ) +(1/SOMM) ) )
+(PUMPSD I (FC W /D TOY+(L/PMEC Y)Y/
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X CLL70tPR.V/REC)+CL/RNC) VIHIDITRR /U (PR.K/TISC)+(L/INCY))
X +((OMPOALPEPTENITPR )/ ((PR.K/PMFCI4(1/7PMNT)Y))
2l.4 c PMP SP=3 (NIMENSITNLESS)
21.5 c PMPR=2 (DIMEMSITMELESS)
2l.6 [ pHMRT=! (NIMEMSTOMLESS) .
22 P AQP .KL=({1/AVEPP)(PES.K) (MEN/YFAR]
22.1 c AVSPR=1 (YEAPS)
23 A ATCSeK=TABLE(TAPLET, (PAT.K/PLCAP K] /INN"R%,0,3,.3) (DIMEMSIOMLESS),
23.1 ot INMGPM=1,2 (DTMEMSICMLE SS)
23.2 T TARLET=1.2/1.18/Le15/1e 08/ 485/ T/ 52/ 57 37.22/.2 (TARLET)
23.3 N IEC=L1/TTP= (WISITS/YFAR)
234 M ITTPE=(IMPZ/A0) /{ THPW:S0) (YEAFS/VISIT)
23.5 C TMPE=¢S (MINUTES)
23,6 C ITHPW=£0 (HOUES/VUEEK)
23.7 M TMC=1/7TPNE (VISITS/YFAQ)
23.8 N TTPME=(IMPNF/£0} 7 ([“PyW®S0) (YZARS/VISIT)
23.9 c [MOME=2S (MIMUTES)
24 M PEC=1/RTPE (VISITS/YEAP) -
24.1 N ETPE=(PYPE/EN)/IFHPU*50) (YEAPS/VISIT)
24,2 C RMPE=130N (MIMITEC)

24. 3 C FHPW=A0 (WP S/WECK)

244 N FMC=L/PTPMT (VISITS/YEAR)

24.5 M RTPME=(PMDPMFE/&0) / (RHPWES0D) (YFARS/VISIT)

24.0 C PMOMNE=20 (MIMyUTCS)

24T M SPEC=1/SOTPE (VTSITS/YEAR)

24.8 N SOTPE=(SPMDE/L0) /(SPHPWXEN) (YTAFS/VISIT)

294.9 C SOMPE="E (MIMUTES)

25 C SPHOW=20 (HOIISS/WCEEK)

25.1 M SPMr=1/SOTPME (VIS[TS/YZAP)

25.2 N SOTPHNCE=(SOMDMF /20Q) /(SPHPU=ER]) (YEAOQ S/VTISIT)

25.3 c SPMPNE=20 (MIMITES)

25.4 M PMEC=0FC (VISITS/YLAR)

25.5 A DMMC=DMC (VISTTCS/YTAF)

25.6 M PHMTPE=DTPE (YEAFS/VYISIT)

25.7 N PMTPNC=B TONE (YCAPS/VISIT)

2o L PAT K=0AT J+(PTY(1/TTCH)[CPL . IK=PAT,_,J) (VISTTS/YCAD)
2€. 1 Ll PAT=DATN (VISITS/YEAR)

26.2 r PATM=£Q®AT (VWISTTS/YCAR)

26.3 C TTCH=1 (YItv)

27 P CPL.KL=DASOTP KAPATOMA ,K=PPEMER (VISITS/VEAD)

2b A PATPONL ,¥=150000+: XP(PGCET[M< v} (D=1D1 7|

26.1 C BGRC=0.,N15 (1/VEAr)

28.2 C PPEMED=_ 4 (NTUEMSTOMNLCSS)

29 A PAERTPR K=NLTMTI(LECTP K, [DTTC) (DIMENSINELFCST)

29.1 c [RATTP=¢ (VYFADK)

3u A AFDTD ¥=N S+ Q . T=TLPFLE(TARLL L, {PAT.K/FILCAP V) FAPMNOM 0,2, ,.2] (NTM,)
s0.L C APMTRU=],2 (NIMOMSTITNEESS)

3L L CAPTNY . K=CAPTHV 1+ (DT I(FCI.JK=ICT JK) (N7 L1 ADS)

31.1 N CAD INV=C ADINVM (DGLL APS)

3l.2 C CAP IMVM=2ARS200 (DTLLARS)

32 L4 NCT KL =CADPINMV K/TEPT K (NOLLEAPS/YFAD)

33 A PEP T V=S“ADRTH(MIPRT=NEPFE K,DZPNT) (YEAPS)

34 13 DFPF, V=TAB[ CITAP[ F&,PAT K/PCAP KNy 2, 3} (NIMEMSTIIMLESS)
34.1 T TARLEC=1a S/ 1T /LS /LTS L2571/ TS/ .A25/7 .55/ ,5257 .5 (TARLT}
34.2 c NORPT=3] (YEAPC)

34.3 C DEPDT=1n (YT A2IS)

35 P RCT KL=DELAYIAP(TTIZF,JK,CAPITC,CI 7, K}) (TOLLARS/YFRAD)
35.1 C CAP[TC=¢ (YEADS)
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CINe=CT20% (DTLLARS)

CINCN=320020 (P"LLAPS)

CIOF, FL={DCAP IMY (K—CAPIMV K ¢SNCT KxCAPTITO=CITP K ) =EXFUND oK
+SDCTI.K (DADLLARS/YELR)

EXFUNND.K=TABLF(TEBLE2 PAT.K/PCAP.KyLl+3,.2) (DIMENSINMLESS)
TABRLE2=0/0/0/.025/.01/.02/.03/.05/.1/.15/.2 (TARLE)

DCAP TNV, K=DC TPO+~PAT_K (DOLLARS) :

pCrep=cn (DOLLAPS/VISIT/YEAR)

SDCI.4X=SMOCTHIDC T.JK,TSDCI) (YFARS)

TSNCI=1 (YEAPS)

SEYP M=(OMCY P =pUC[ K4+ TEXP*[MT K+RCXPERE S KeSPEXPESYPHY) / (STAFF, ¥)

STAFE.K=IHT .K+PCC K+SUPHY+PMEG.K (MEN]
PMEXP=2,5 (RTM=MSIONLESS)

[EXP=2 (DT4EMSITMLFESS)

REXP=1.5 (PTYIMSICNLESS)

spEXP=a (N[MEMST LI SS)

SipHY=1 (AZt:)

PLOAD V=5FAP (KETARLE(TARLERZPCAP ./ SCAP KyD42.2442) (VISITSLYEAT)

TARLEI=0/ .3/ .55/ .7/ AS/L/La1/102/1.371.3871.6771.5 (TASLE)
PLONAD.“=PAT ¥ /P CAP.K (AIMEMSIONLESS)

00C K=, 750ICT V& 320CT K (DIMENSINNL =6S)

QrEr V=TAR S(TAPLFL,CITAN K, 092442) (DIVEMSITMLESS)
TARBLEL=2/1.05/1.S/1.75/1L.S/ 1/ 5725/ 1/7.05/0 (TEBLE)
ONCE.M=TABLS(TAPLES,SFXP Ky Dy Tye ™) (NTHENSIONTSES)

SFEAD V=D AD ¥ RCZC K+ [CAP K=THT K ¢IPLAD @ £SPHY+PMCAD v rpUED W
CCAP,V=] f{DPEPEUER (KePTPE4 (LD SREMED (K jxEToNT) (VISTITS/YEAR)
ICAP =L/ (PENEMEP = [ TPF4+(L—0OCREMIE (K )=[ TOMT) (VISITS/YEAR)
SPCAD ¥=1/(DTOCHEp ¥ eSPTPEL (1 ~DIRTMIC (K} =SPTPVE) (VICITS/YEAR)
PMCAD K=] /(P ~"DCUTD K=PMTPELPFENEM KxDUTDMNZ) (YISTTE/YZAD )
PCAP . K=CAOIMV w/D( [FP (VISITS/YEAD)

DEOFMED K=AS &GS (]=-A%) (DIMTRSITNLESS)

PEDAZM K=[-PTRTMER ¥ (PIMENCTTNI ESS)

NEP . K=DAT ,k=DZpnEpM v (VISITS/YEAFR)

PR K=(PAT K=M=D_ V) /MED K (CTM=MS[OMNLECC)

CE=,L (ATMTMNSTAML T §€7)

AF=_,33 [NTMOMSTIM TSR

AMCTST M= TAMOST v eM=2NCST K (NCLLAPS/Y=EF)

SEAMCST ,M=0AT wxD "D THMOE KAV OSEANCT K (DOLLERS/YEAP)
NEAMCST M=PAT KeDIFMEM KEAVOPMESANCT (K (DILLARS/VEAPY

ANC T M=TAR[LS(TAPLEE, SEXP.KeQy *ye ) (RTMSMSITMLTEY

AvrezZ =18 (DOLLAFI/VISIT)

AVEPNE=2 ([D2LLAPS/VISIT)
TARPLC&=1.S/1.43/ 132/ e/l e/ 0BT/, 52/.51/.5 (TRAALS)
APEXP v=CSAL KeDHIAL JKHANCOST K 4SNC T (NI APS/YEAD)
CCAL.Y=TSALETMT ¥4CSALRRTIS, K +TOSL #SYDUY +DMT AL *PUEN K (§/YEAC)
TSAL=10007 (PTLL ARS/YTAP ML)

BSAL=10=NN (NGLY FES/YCTAR MR

SPSAL=30010 (TTLEL2FS/YRAR/MAM)

PUSLL=12900 (27LLLPS/YEAR/MAM)

PHOLL M=0HrBv=DrT Kk (DNLLARS/YSLE)

PHCPV=12_131 (D27 ARS/YVISIT)

IMFOME 0= (PAT ¥) [1=BNERT) ((PE .K¥OCREMED, KarPHE K ®PEDMEM K) ($/YP)

rFDE K=ArTEPLAYIPE=A"T K (CTLIAPS/VISTT)
ACTED =2 (DPLLAPS/VISITI

COME V=l TNED AV PP C=ANCTY K (PP LARS/VISIT)
RCLTHED=]1S (NCLLAPS/VISIT)

PRERT=,11 (NTrcrc e FSS)

PECLKE W=TMO~VE K_rpPrXP,K [TTLLARS/YEAR)
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PLOT INT=[,2SS=F,PMED=M/CAPINV=C/PAT=P/ILOAD=C/ONC=0/POFL SS=§
07.2 o RT=.1 (YEARS)
67.3 c PLTDEP=1 (YFAPS)
674 c LEMGTH=SC (YEAPS)
PUN

PAGE 4
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PMZD.K=PMED.J+ (DT) (PMELHR. JK—PMCDAR. JK) 1, L
PMED=PMEDN (MEN) 1.1, N
PMEDN=6.6842 (MEN) 1.2, C

PMED - PARAMEDICS (MEY)

DT - INCREMENT IN TIME (YEAES)

PMEDHR — PARAMEDIC HIRING RATE (MEN/YEAR)
PMEDAR - PARAMEDIC ATTRITIGCN RATE (MEN/YEAR)

PMEDN - INITIAL NUXBER OF PARAMEDICS (MEN)
PMEDHL.KL=NRHEM.K*DP¥M .K*AT?2S.K 2, B
EMEDHR — PARAMEDIC HIRI'IG RATE (MEN/YBAR)
MRAPY ~ NORMAL RATE CF HIRING PABRAMEDICS (MEN/YEAR)
DP¥E - DESIFEZD PARANEDIC MULTIPLIER
(DIXENSINNLESS)
ATPS -~ ATTRACTIVENESS TO POTENTIAL STAFF
(DIXENSIONLESS)
NRIPM.K=SMCCTH (°MEDHR. JE, S T PX) 3, A
N2HPM=NRHPEN (¥ EN/YESAR) 3.1, N
NRHPMN=1.337 (MEN/YEAR) 3.2, C
SMTPM=2 (YZARS) 3.3, C
NRHPX =~ NORMAL RATE OF HIRING PARAMEDICS (MEN/YEAR)
PMECHR - PARAMEDIC HIRING EATE (MEN/YTAR)
SXTPY - SMOCTHING TIME FOR PARAMEDICS (YESARS)
NEHPMN - INITLAL NCRMAL RATE OF HIRING PARAMEDICS
(ZEN/YEAR)
D2¥M.K=TABLE(TABLES,DP.X/PMED.X,0,2,.2) 4, A
DPMM - DESIRED PARAMEDIC ™ULTIPLIER
(DIMENSIONLESS)
TABLSS - TABLE FONCTICN
DP - DESIRED PARAMSLCICS (MEY)
PMED - PARAMEDICS (MEN)
DP.X=SUPUY*PMOSP+PES. K*PXPR+LNT. X*CMPI 5, A
pP - DESIRED PABANMECICS (MEN)
SUPAY - SUPZIRVISING 2HYSICIANS (MEY
PMP?SP - DESIRED PARAMEDICS PER SUPEEVISING
OUYSICIAY (DIMENSIGNLESS)
RES - RESIDENTS (MEY)
PMP2 - CESIPED DARAMEDICS PER RESIDENT
(PI4ENSIONLESS)
INT - INTSENS (MEN)
PXPI - DESIRED PARAMEDICS DPER INTERN
(DT¥ZHSIOHNLESS)
P¥EDAR.KL=(1/AVSDEM) (PMSD. X) €, B
ATSPEM=5 (YEARS) 6.1, C

EYEDAR - PARAMEDIC ATTRITION RATE (MEN/YEAR)
AVSPP¥ - AVERAGE STAY PER PARAMEDIC (YSAPS)
EMED - PARAMEDICS (MEN)
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INT.K=INT.J+(DT) (RHI .JK-ROI.JK—INTEES.JK) 7, L
INT=INTN (MEN) 7.1, §
INTN=1.4620 (MEN) 7.2, C

INT - INTEBNS (MEY)

DT - INCREMENT IN TIME (YEARS)

BRHI - RATE OP HIRING INTZRNS (MEM/YEAR)

AOI — ATTRITIOY RATE OF INTE2XS (MIN/YBAPR)

INTRES — RATE OF RESIDENTS HIRSD FROM IMTERNS (MEN/

YBAR)

INTN ~— INITIAL VALUE CP IMTEENS (MEN)

HEES.K=HRES.J+ (DT) (INTRES. X+RHR. JK—AOR.JK) 8, L
HRES=ARESN (MEN) 8.1, M
URESN=1.0990 (4EY) 8.2, C

BEES — HOSPITAL RESIDENTS IMEN)

DT — INCREMENT IN TIME (YEaRS)

INTRES — RATE OF RESIDENTS [IRED FROM INTERNS (MEN/

YEAR)
RER - RATE OF HIRING RESIDINTS FRGM OUTSIDE (HEN/
YEAR

AOR ~ ATTRITION RATE OF KRESIDENTS (“ZN/YEAR)

HPESHN - INITTAL VALUS OF HOSPLTAL RESIDENTS (MEN)
RES.K=1=HRES. K 9, a

RES - RESIDENTS (MERN)

HRES - HBOSPITAL EESIDENTS (MEN)
2HI.KL=NREL.K*DLX.K*ATPS. K 10, B

EHI - RATE OF HIEING IKTERNS (MEN/VEAR)

¥RHI — NORMAL RATE OF H#IRTNG INTERNS (MEN/YEAR)

DIx - DESIRED INTERNS MOITIPLIRE (DIMENSICYLESS)

ATPS - ATTRACTIVEEESS TO POTENTIAL STAET

(DIMENSIONLESS)
NRHI.X=S¥0OTH (PEI.JK,S¥™I) 11, &
NEHI=1.4620 (MEN/YEAR), 11.1, %
SMTI=2 (YZAR3) 1.2, C

WRHL - YORXAL RATFE OF LIRING INTERNS (MEN/YEZE)

BHI ~ RATE OF i{IIRING INTERYS (MEN/YFAR)

SMTI - SMOCTHING TIZE EOR IUTT2YS (YEARS)
DIM.X=Ti3LZ(TABLES,DT.%/INT.K,2,2,.2) 12, &
TABLES=0,,05/.1/.25/.5,1/1.5/,1.75/71.9/1.95/2 12.1, T

(TALLE)

DT - DESIRED IWTEDNS HMUITIPLITR (DILZTHFTNYLESS)

TABLZS - T2LE EUKCTICY

DI - DESIRTD INTIRNS (MIM)

IET - INTZBNS (KEZ¥)

DI.K=DI'"RR=DR. 13, A
DITER=2 (DIMIXSIONLESS) 13.1, C
oI - DESIRED IXTERNS (ME)
DI™RR - DESIRZSD INTERY TO BESIOENT RATIO

(JIXEXSICYLESS)
DR — DZSIRED RZSIDEXTS (XEM)




-192-

PAGZ 3 FILE EHC_2P EMERGENCY UIIT RITH PAEANEDICS 1722772
ATPS.K=DLINF3(ATCS.K,ATTDEL) 14, A
ATTDEL=S (YZARS) 1e.1, C

ATPS — ATTRACTIVENESS TO PQTENTIAL STAFF
- (DI¥EESIONLESS)
ATCS - ATTIRACTIVINEBSS TO CUIRBENT STAFF
(EIXENSIONLTISS)
ATTDEL ~ TILME TC PERCEIVE ATTZACTIVENESS (YEARS)

ACTI.KL= (1/AVSET) (INT.K) (1-ID*.K) 15, R
AYSPI=1 (YERRS) 5.1, C
AOQL - ATTRITICH RATE CF INTERNS (MEN/YTAR)
AVSPI - AVERAGE STAY PSF INTESN (YEARS/MAM)
INT - INTEDMS (MEN)
ID4 - IMTZRN DESTINATION MULTIPLIZR
(DIMTNSTAYLESS)
ID¥.X=(LARF*ATCS.X/ (LAWF*ATCS.K+EATS)) 16, &
LAXF=3 (CIXENSICXLESS) 1€.1, C
EATS=1 (DIMEISICNLESS) 16.2, C
DX - INTIEY DESTINATICN MULTIPLIER
(DIMENSIONLESS)
LA¥Z - LOCAL ATIPACTIVENESS AEIGUTING FICT0R
(DIMENSIONLESS)
ATCS - ATTRACTIVICNESS TC COPDPENT STAET
(DIMZKSIANLESS)
EATS - EXTEEWAL ATTPACTIVLYESS Tu STASF
{DIMENSTIONLESS)
INTPES.KL= (1/AVSPT) (INT.X) (IDX.K) 17, 2
INTRES — RATT OF BESIDENTS HIRFD PROY INTIDNS (MEN/
TEAR)
AVSPI - AVERAGZ STAY PEE INTERN (YZATS/NAM
INT - IXTZRNS (¥EN)
ICX - IXTERN DESTTHATION “GLTIPLILP
(DIMENSIONLESS)
PHR.KL=NHII.F*D2M K=ATES.K 18, %
RI3 - EATZ OF HIRING FESIDENTS CROM OUTSIDE (MEX
YIAR)
NERR - NORMAL HIZIYG SATI ~f PTSTDSNTS FROY
CUTSIDE (MEM/YERR)
cey - TESIFZ0 RESIDENTS %OLTIPLIER
(ET4EXSINNIESS)
ETPS - ATTRACTIVENESS TC POTENTIAL STAFT
(PT¥ZNSTONLESS)
K=SMOOTH (PHR.JK, SETT) 19, a
C (MEI/YEA®R 19.1, u
2 (fZABR3) 15.2, €
TH2R - NNPBMAL HIARTYG EATE GF SZ5ISSETS F20X
CUTSITE (FI5/YEAD)
RUR - RATE 0F BIZIYCG EF5TOFNTS F20% QCUTSINE (MEY/

YEAR)
SYTR = SMOQTHING TIME FOR 2ZSIDEIYNTS (YEAR2YS)
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DRM.K=TABLE (TABLFS,D2.E/RES.K,0,2,.2) 20, A
DRA ~ DESIRED BESIDENTS MULTIPLIER
(DIMENSIONLESS)
TABLES — TABLE FUNCTION
ER — DCESIRED RESIDENTS (MEN)
RES -~ BRESIDENTS (MEN)
DR.K= (NEP.K~SUPHY* ((1/((PR.X/SPTC)+ (1/SENC))) + 21, A

(PMPSP/ ((PR.K/PHEC) + (1/PMEC))))) /(( "/ ((PR.K/REC) +
(1/RNC)) ) +(DITRR/( (PR. X/ILEC) + (1/INC))) +((PHPR+
PYPI*DITRR) /( (PR.K/PREC) +(1/24NC))))

PMPSP=3 (DIMENSIONLESS) 21.4, C
P¥PR=2 (DIMENSIONLESS) 21.5, C
PMPI=1 (DIMENSICYLESS) 21.6, C
CR -~ CESIRED RESIDENTS (MEN)
NEP - NCNEMERGEKCY PATIENTS (VISITS/YEAR)
SUPHY - SUPZIRVISING PHYSICTANS (MEN)
PR - PATIENT RATIO (DIMENSIONLESS)
SPEC -~ SUPERVISING PHYSICIAN EMERGINCY CAPACITY
(VISITS, TEAR)
SPNC - SUPERVISING PHYSICIAN NOJYEMFRGENCY CAPACITY
(VISITS/YRBAE)
PSP - DESIRED PARAMEDICS PPR SUPERVISING
PHYSTCIAN (DIMENSIONLESS)
PMEC - PARAMEDIC EMERGENCY CAPACITY (VISITS/YEAR/
MAN)
PMNC -~ PARAMEDIC NONEMERGENCY CAPACITY (YISITS/
YEAR/MAN)
REC - RESIDEMT EMERGENCY CAPACITY (VISITS/YEAR)
RNC - RESTDENT NONEMERGENCY CAPACITY (VISITS/
YEAR)
CITRR - DESIRED INTERN TO RESIDEMT RATIO
(DIMENSIONLESS)
TEC - INTERY E¥TRGENCY CADACITY (VISITS/YEAD)
INC — INTERN NCNIZME2GENCY CAFACITY (VISITS/YERR)
PMPR  ~- DESIZED 2AR2ANMECICS PER RESILCENT
(DIXZNSIONLESS)
P¥PI - DESTBED PASAKEDICS PER INTERN
(DIAENSIONLT "3)
AOR.KL=(1/AVSPE) (RES.K) 22, B
AVSPR=1 (Y CSARS) 22.1, €
AOR - ATTHITION 9A™E OF EESICENTS (*TY/YEA®R
AVSPR - AVEBAGE STAY PER RESIDENT (YEARS/MAN)

2ES - PRESIDENTS (MEM)
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ATCS.K=TABLE(TABLE7, (PAT.K/PLCAP.X) /INYORY,0,3,.3) 23, A

INNORE=1.2 (DIMENSICNLESS) 23.1, C
TABLE7=1.2/1.18/1.15/1.08/.65/.7/.52/.4/-3,7.22/7.2 23.2, T
(TABLE)
IEC=1/ITPE (VISITS/YEAR) 23.3, N
ITPE= (IMPE/60) / (THPW*50) (YEARS/VISIT) 23.4, ¥
IMPE=45 (MINCTES) 23.5, C
IHPW=€0 (HOURS/WEEK) 23.6, C
INC=1/ITPNE (VISITS/YEAR) 23.7, N
ITPNE=(IMENE/60) /(LHPA*5C) (YEARS/VISIT) 23.3, N
IMPNE=25 (MINOTES) 23.e, C
ATCS =~ ATTIRACTIVENESS TO CURRENT STAPF
(DIMENSIONLESS)
TABLE7 - TABLE FUNCTION
PAT - BATIENTS (VISITS/YEAR)
PLCAP - PLANNED CAPACITY (VISITS/YEALR)
IKNORM ~ INDCGSTRY NCRMAL OVEELOAD (DIMEYSICNLESS)
IEC - INTERN EMERGEKCY CAPACITY (VISITS/YEAR)
ITPE ~ INTERN TIME POR PERCEIVEL EMERGEKCIES
(YEARS/VISIT/®AN)
IMPE - INTERN MINUTES PER EMERGENCY (XINUTES/
VvISIT)
IHPW - INTERN HOURS PER WEEK (HOURS/FEEK)
INC - INTERN NONEMERGENCY CAEACITY (VISITS/VYSAR)
ITPNE - INTERN TIME FOF PEPCEIVEC NGYEMERGENCIES
(YEARS/VISIT/NMAN)
IMPNE - INTERN MINUTES PER NONEMERGENCY (MINUTES/

VISIT)



PAGE 6 FILFE EHC_2P E¥ERGENCY UMIT WITH PARAMEDICS 3/22/72
REC=1/RTPE (VISITS/YEAR) 24, N
RTPE=(RMPE/60) /(RHPW*50) (YEARS/VISIT) 2u4.1, N
#MPE=30 (MINUTIES) 24.2, C
RHP¥=60 (HOURS/WEEK) 24.3, C
RNC=1/RTPNE (VISITS/YEAR) 24.4, N
RTPNE= (RMPNE/6C) / (RHPW*50) (YEARS/VISIT) 24.5, N
RMPNE=20 (MINOTES) 24.6, C
SPBEC=1/5PTPE (VISITS/YEAR) 24.7, N
SPTPE=(SPMPE/60) /(SPHP&*50) (YEARS/VISIT) 24.8, N
SPMPE=25 (MINUTES) 24.2, C
REC - RESIDENT EMEPGENCY CAPACITY (VISIT;/YEAR)
BTPE - RESIDENT TIMZ FCPR PERCEIVED ENERGENCY
(YEARS/VISIT/HAK)
RMPE - RESIDENT MINUTES PBRE EMERGENCY (MINUTES/
VISIT)
BHPW - BESIDENT H0URS PER WEEK (HOURS/WTEK)
’NC - BRESIDENT NONEMERGENCY CAPACITY (VISITS/
TEAR)
RTPNE ~— RESIDENT TIME FOR PERCEIVED NRCNEMEISZKCY
(YEA2S/VISIT/MAN)
RMPNE - RESIDENT MINOUTES PEP NONEMERGENCY (MINUTES/
VISIT)
SPEC ~- SOUPERVISING PHYSICTIAY RMERGENCY CAPACITY
(VISITS/YEAR) .
SPTPE - SUPERVISING PHYSICTAN TIME PER EZMEBRGENCY
(YEARS/VISLIT/MAN)
SPMPE - SUPERVISING 2HYSICIAN MINRTES PSR 2MERFENCY
(MINUTES/VISIT)
SPAPY - SOPERVISING PHAYSICIAN HOURS PER WZEK

(HOURS/WEEK)

-195-
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SPHPW=20 (HOURS/WEEK) 25, C
SPNC=1/SPTPNE (VISITS/YBAR) 25.1, ®
SPTPNE=(SPRPNE/60) / (SPHPW*50) (YSARS/VISIT) 25.2, ¥
SPMPNE=20 (MINUTES) 25.3, C
PNEC=REBC (VISITS/YEAR) 25.4, X
PMNC=RHNC (VISITS/YEAR) 25.5, K
PNTPE=RTPE (YEARS/VISIT) 25.6, N
PATENE=RTPNE (YZARS/VISIT) 25.7, N

SPHPY - SUBCAVISING PHYSICTAN HOURS PER WEEK

(EOTBS/REEK)
SPNC - SUPTIVISIMG PHYSICTAX NONEMERGENCY CAPACITY
(VISITS,/YZAR)
SPTONE — SUPERVISING PEYSICIAY TIME PES NONEMERGENCY
{YEARS/TISIT/4AN)
SPMPNE - SUPERVISIEG PHYSICIAN ¥INUTES PEP
KONTMERGENCY (MINUTES/VISIT)
PMEC - PARAMIDIC EMERGENCY CAPACITY (VISITS/YZAR/
MAN)
REC - PBSIDENT EMERGENCY CAPACITY (VISITS/YEAR)
PENC - PARAMEDIC NONEMERGINCY CAPACITY (VISITS/
YEAR/KAN)
RNC - RESIDFNT NONEREPGENCY CAPACLTY (VISITS/
YEAR)
ENTPE - PARAMEDIC TIME PEFR EME2GENCY (YEARS/VISIT/
AAN)
RTPE - RESIDENT TIME FOE PERCEIVED EXERGCYCY
({EARS/VISIT/MAN)
PMTPNL - PAEAMEDIC TINE PER NONEMERGENCY (YEARS/
VISIT/MAN)
RTPNE - RESIDENT TIME FOE PERCSIVED YDNEMZRGENCY
({EARS/VISIT/MLY)
PAT.K=RAT.J+(DT) (1/TTCH} (CPL.JE-PAT.J) 26, L
PAT=2\TN (VISITS/YEAE) 26.1, 9
DATN=60567 (YISITS/YEAT) 26.2, C
TTCH=1 (YEAE) 26.3, C

PAT - EATTEETS (VISITS/YTAR)

DT - INCEBEMZNT I4 TIRE (YEARS) = -

TTCH — TIME TC CEAYGCC EIRITS (YEARS)

cPL - CHANGE I¥ PATIENT LOAD (VISITS/YFAR)

PATN — INITIAL VALUE OF PATIFNTS (VISITS/YEAP)
CPL.KL=PAEDTP.X=PATECCL. E*PPEMER 27, ®

cpL - CITANGE IN DPATIENT LCAD (VISITS/YE:R)

PREDTP - PFECEIVFD XTTPACT. NF EMEEGENCY DEPAET. TN

CATLENTS (DINM.)

ELTPGOL- DATIENT PCGL (MEN)

PPE%ER - ECEULATICY PEZCEIVED IMEPGENCY (1/YCAP)
PATPOCL.K=1501CO*EXP (PGC*TIXE, k) 28, A
2GC=0.015 (1/YEAP) 28.1, C
PPEMER=.4 (CIKENSIQNLESS) 2.2, C

PATPCOL~
2GC
PPEXER

EATIEYT POOL (™CI
PATIENT :COL GPCRTHE CONSTANT (1,/YELRR)
PAOTULATICY ETTCEIVED EMESGENCY (1/YZAFE)



PAGE B

FILE =ZHC_2P

PASDTP.K=DLINF3(AEDTP. K, IDTTR)
IDTTP=4 (YEAES)

PAEDTP -

ACDTP

ICTTP -

DERCEIVED ATTPACT.
BATTENTS ({DIMN.)

EATIENTS (DIX.)
INFORMATICN DLCLAY

AEDTP.K=0.5+0.5*TABLE(TABLE1, (PAT.K/PLCAP.X) /
ARNOaM,C,2,.2)
ARNOEM=1,2 (CIMLN3IONLESS)

AEDTP —

TABLE1 -
PAT -
PLCAP -—
ARNOPM —

ATT?LCTIVENESS OF EMERGENCY DEDARTMENT
PATIE¥TS (DIX.)

=ABLE FUNCTION

PATIEMTS (VISITS/YZAR)}

PLAUNED CAPACITY (VISITS/YSAR)

AREA NOBMAL OVERLOAD (DLMENSIONLESS)

CAPINV.K=CAPINV.uJ+({DT) (RCI.JK-DCI.JK)
CAPINV=CAPINVN (DOLLARS)
CAPINVN=2685300 (DOLLARS)

CAPINY —
DT -
RCI -
CCL -

capryvi-

CAPITAL INVESTMENT (COCLLAES)

INCREMZET IM TIME (YEARS)

RATEZ OF CAPITAL LKEVESTHENT

CZPRECIATINN OF CAPITAL INVLCSTMENT
(DCLLARS/YEAR)

INITTIAL VALUE OF CAPITAL IX¥S5THMINT
(DCLLASS)

DCI.KL=CAPIXNTV.K/DEPT.K

DCI -

CADPINY -
DE2T -

JEERECIATION OF CAPITAL
(DCLLARS/YEAR)

CAPTTAL I[UVESTMENT (DOLIAES)

DECRECIATION TINME (Y ZA=RS)

LUVESTHENT

DEPT .X=S“0CTH (NORDT*CEPF.K,DEPDT)

D227 -
EORDT -
DEPZ -
DERDT -

DEPRECIATILY TIVE (YZAPS)

NCI¥MAL CZFPRETILATICY TIMT (YEX2S)
CEPRRETIATION FUNCTION (DIXENSINKLISS)
DEFRECIATION 2ELAY TIME (YZR2S)

OEPF.X=TABLE(TABLZ4,PAT.X/PCAP.%,0,3,.3)

TABLEU=1.5/1.

.525/.5 (Ta
(T FADS)
(7T189)

NORDT =32
DE2DT=1"
CEDFP -

TAZLEY -
PAT -
PCA?2 -
XCzZDT -
DEPDT -

U7S/1.85/1.375,1.25/1/7.75/.525/.55,
ELE)

CSPXECIATION cuNCTIOXN
TAELE FUNCTIOCNM
ATLENTS (VISITS/YZAR)
ERYSICAL CAPACITY (VISITS/YTAR)
N22¥AL CEFRECIATICY (Yei3)
CSPRECIATICN (Y ELRT)

(DIMENSINNIESS)

CELAY TIXE

ENCEGENCY UNIT WITH DPLRAMEDRICS

OF EMERGENCY DEPARLT.
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29, A
29.1, C
TO

- ATTRACTIVEYLSS OF EMERGENCY DEDARTMENT TO

TIMZ TO PATIENTS (YZARS)

30, A

30.1,
TO

(8]

31, L
31.1, ¥
31.2, C

(DCLLARS/YEAR)

32, R

33, A

3%, A
.1, T

iz.2, C
3.3, C



PAGE 9  PILE EHC_2P

RCI.KL=DELAY3P (CIOF.JK,CAPITC,CIOO0.K)
CAPITC=4 (YEBARS)

CIO0=CICCN

(DCLLABS)

CIOON=320020 (DOLLARS)
— RATE OF CAPITAL INVESTMENT (DOLLARS/YEAR)

RCI
CIOF

CARPITC
CICOo
CIOON

~ CAPITAL IKVESTMENT ORDERING FUNCTICN
(DPCLLAES/YEAR)

— CAPITAL INVESTEENT CN¥ ORDER (DTLLARS)
INITIAL VALUE CF CAPITAL INVESTMENT ON
CRDER (LOLLARS)

CIOF.KL=(DCAPINV.K-CAPINV.K+SDCI.K*CAEITC~-CI00.K) *
EXFUND.K+SDCI. K

CIOF

— CAPITAL INVESTMEMT OBDERING FINCTION
(DCLLASS/YEAR)

CCAPINV— CESIRKRED CAPITAL INVISTMENT (DOLLARS)

CAPINV
SDCI

CARITC
CIOO
EXFUND

— CAPITAL INVESTMEENT (DCLLAES)

EMERGENCY UNIT WITH PARAMEDICS

35, R
35.1,

35.2,
35.3,

CAPITAL INVESTMENT TIME CCNSTANT (YEARS)

36, R

— SYMOOTHED EATE CF DEPRECIATICY OF CAPITAL

INVESTIXENT (E/YEAR)

— CACITAL INVESTMENT TIME CCNSTANT (YEARS)

— CAPITAL INVESTMENT OM ORDER (DCLLASS)
~ BXTZRNAL FIMDING (DOLLARS/YEAR)

EXFUND.K=TABLE (TABLE2,PAT.K/PCAP.¥K,1,3,.2)
TABLE2=0/0/0/.6C5/.01/.02/.03,/.5%/1/.15/.2 (TABLE)

EXPUND
TABLE2
PAT
PCAP

— EXTZIRXAL FUNCIYNG (DCGILLAPRS/YEAR)
— TABLE FUNCTICHY

- PATIENTS (VISITS/YEAR)

-~ PHYSICAL CARPACITY (VISITS/YEAR)

DCAPINV.K=DCIPP=BAT.K
DCIPP=60 (DOLLAPS/VISIT/YEAR)
SCAPINV-~ DESIRED CZPITAL INVESTMENT (DCLLARS)

DCIPP

PAT

- DESIRED C22ITAL IIVESTZENT DPER DATIZNT
(DOLLARS,/YISIT/YFAR)
~ BATIENTS (VISITS/YEA4R)

SDCT.K=SMOOTH (SCT.J¥,TISDCI)
TSDCI=1 (YEARS)
-~ SMCOTHED RATE OF CEPRECTATICY OF CARPITAL

SDCI

DCI

TSDCI

TNYVESTMENT (S/YZAR)

— DEPRECIATION 0T CAPITAL IVVESTMENT
(RTLLAES/YTAR)

- TI¥T TC SNMOOTE CEPRECIATICN CF T »JTAL
IRVISTIENT (YEARS)

37, A
37.1,

38, A
3a.1,

39, A
38.1,

3/22/72

n=n

%]
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SEXP.K=(2MEXD*FUZD. K+IEXE*TNT. E+RRXP*RES.V.+SPCXP* un, A
SUPKY) / (STAFT.K)
SEXP — STAFF EXPERILNCE (DIMENSICINLLSS)
EMEXP? — PARAXEDIC EXPERIFNCE (CIMENSIGNLESS)
PXED = PAIANEDTICS (MEN)
IEXP — INTERN ZXPERIENCE (DIYINSICHLESS)

INT = INTZRNS (YEN)
HEXP ~ BRESIDENT EXDERIENCE (DIMCNSIOYLESS)
RES -~ RESIDENTIS (ME5N)

]

SPEXP - SUDERVISING 2HYSICIAN IXPERILIC
(DIMENSINNLESS)

SUPHY ~ SOUPZLTISING DHYSICIANS (MEYN)

STAFF - STAFF (MEY)

STAFF.K=TINT.K+3ES.K+SUPHY+PHED.X 41, A
PMEXP=2.5 (DINKTNSLONLESS 1.1, C
TEX2=2 (SIXENSIC'ILISS) 41.2, ¥
EZXP=3.5 (DIMENSICNLESS) 1.3, ¥
SPEXP=9 (DIMENSICNLESS) 4i.6, B
SUPHY=1 (¥X2N) 4i.5, C

STAFF =~ STATF (MEN)

INT - IUTZERNS (MER)

8E5 - RESIDENTIS (MEX)

SePUY - SUPEQVISING PHYSICIANS (MEN)
PMEZD = PARAXEDICS (MEN)
EMEYP - PA2AMEDTIC EXPEPIERCE (DIMIMNSINNLESDT)

TEXP = TNTEXY¥ EXPEQTIENCE (3UAZNSICNLESS)
PEXP = RISTDEIT IZXPLRIEHCIZ (DIMENSIOELEST)
SPRX? - SYUDERTISING PHYSICTaN TYPERIZ

(BIYSUSIONLESS)

PLCAF.X=5CAP.K«TADLE (TARLE3,PCAD.X,/5CAT.5,7,2.2,.2) €2, 1A
TABLE3=0/.3/.55/.7/.55,1/1.1,1.2,1.3/1.38/1.a5/7.5 u2.1, 7
(TARLE)
PLCa? - DLAMNSD CAPACITY (VYISTTS/YIDLT)
scap — 3TAFF CAPACITY (¥YISITS,/YTA\PF)
TABLE} - TA3LE FUICTIOY
PCa?2 - PEYSICAL CZPACITY (VI5ITS/TEAE)
OLOAD.K=PAT.E/DLCA2.K 43, &
Ci3aD - CTSI2LOAC OF FACILITIES (DINIVTICNLETS)
PAT - EATIENTS (VISITS/YEAR)
PLCADP - PLATEZD Ca ITY (YIZITS/7YIAT)
INC.K=.TEQ0C2. K.Y *CNCEL & ng, s
coc - 2YALITY OF CAZE (DIYINTINLITSS)
cnen - ODALITY GT CRRE EPOY¥ DUISLAAT
(DIMEXSIOYLESS)
cocs - QUALITY OF CARE FENY SYPEICIZNCE
(DEXZXSIINLESS)
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QOCO.K=TRELE (TABLE1,0LOAD.X,92,2,.2) 45, A
TABLE1=2/1.95/1.9/1.75,1.5/1/.5/.25/.1/7.05/0 45.1, T
(TABLE)
COCO - QUALITY OJF CARE FROY OVERLOAD -
(DIMENSICNLESS)

TABLE1 — TABLE FUNCTION
OLOAD =~ CVERLOAD CF FACILITIES (DIMENSICNLESS)

QOCE.K=TABLE (TABLE5,SEX?.K,0,9,.9) 45, A
COCE = QUALITY OF CARE FROM EXPERIENCE
(DIMENSIONLESS)

TABLES - TABLE FUXCTIC
SEXP — STAFF EXPERIEICE (DIMENSICNLESS)

SCAP.K=RCAP.K*RES.K+ICAP.K*INT.K+SPCAD.K*SUPHY+ L7, A
PMCAP.K*EMED.K
sSCap = SETAFF CAPACITY (VISITS/YEAR) -
RCAP ~ RESIDENT CAPACITY (VISITS/YEAPR/MAYN)

RES — RESIDELTS (MEN)

ICAP - INTERN CAPACITY (VISITS/YEAR/KAN)

THT ~ INTSRNS (MEN)

SPCAP - SU2ERVISING PHYSICIAN CAPACITY (VISITS/
YEAR/MAR)

SUPHY -~ SUPERVIZSING PHYSICIANS (MEN)
PMCAP ~ PARAMEDIC CAPACITY (VISITS/YEAZ/YAY)
EMED — PARAKEL.CS (KEN)

RCAP.K=1/(PEREMER.K*RTPZ+ (1-PZREZMEP. K) *RTENE) 43, A
rRCA2 — 2ESIDINT CAPACITY (VISITS/YEAP/MAN)

PEREMER- PEECETYED EMERGENCIES (DIMENSICYNLESS)

RTPE - BRESIDENT TIME FCF PERCEIVED EMERGENCY
(YEARS/VISTT /MAN)

RTPNS — RESIDENT TIME EOR PEECEIVED NCYEMERFENCY
(YEARS, VISIT/HMAN}

ICAP.K=1/(PEZREEER.K*ITPEZ+ (1-PEREMEP.K) *LTPKZ) 49, A
ICap = INTERN CAPFARCITY (VISITS/TEAR/MANX)
2EREMER- PERCEIVED ZIMFEGENCIES (DIMENSIONLZISS)
ITPE — INT®RN TIME FCP PERCEIYID EMERGLYHCIES
{YEARS/VISIT/¥E™M)
ITPNE - INTE2N TINE FOR PFECEIVILC NONEMERGENITTS
(TEARS/VISIT/MAN)

S2CAP.K=1/(DPERPEJER.K*SPTPE+ (1-PEREMEP.K) =SPTENT) 50, 4
SPCAP - SUPERVISING PHYSICIBN CAPACITY (VISITS/
TTAR/MAN

PEREMER~ PERCEIVEID EXEFGENCILCS (DIXENSIOXNLEESS)

SPT2E - SUPRRVISING PZYSICIAN TUTUZE PER EYTRGEKRCY
(YEARS/VISIT/XAY)

SPTPNE - SOPZRVISING PHYSICTAN TINE PER NONEMTEGENCY
(XYZARS/VISTIT /MAN)



-201-

PAGE 12 PILE ENC_Z2P : EMERGENCY UNIT WITH PABAMEDICS 3/22/72 -

PMCAP.K=1/(PEREMNER.K*PMTPE+PERNEN.K*PMTPNE) 51, A
EMCAP - PARAMEDTIC CAPACITY (VISITS/YEAR/MAN)
PEREMER~ PERCEIVED EMERGENCIES (DIMENSTONLZESS)

PMTPE - PARAMEDIC TIME PER EMERGENCY (YEARS/VISIT/ -

HAN)
PERNEM - PERCEIVED NONEMERGENCIES (DIMENSIQNLESS)
EMTPNE - PARAMEDIC TIME PER NONEMERGENCY (YEARS/

VISIT/MAN)
PCAP.K=CAPINV.K/DCIPP 52, A
PCAP — PHYSICAL CAPACITY (VISITS/YEAR)
CAPINY - CAPITAL INVESTMENT (DOLLARS)
DCIPP - DESIRED CAPITAL INVESTMENT PER PATIENT
(DOLLARS/VISIT/IEAR)
PEREMER.K=AE+SE¥* (1-AE) 53, &
PEREMER- PERCEIVID CMERGENCIES (DIMENSIONLESS)
AE — ACTUARL THEEBGENCIES (DIMETNSIONLESS)
SE - SORTING ERROR BATE (CIMENSIONLESNR)
PERNENM.K=1-PEREMER.K <4, A

PERNEM -~ PFERCEIVED NCNEMERGEXCIES (DIMENSIONLESS)
PEREMER-~ PEECEIVED ENERCENCIES (DIMENSIOKLESS)

NEP.K=PAT.X*PERNEN.K 55, A

NEP - NCVE!ER ENCY PATIEMTS (VISITS/YEAR)

PAT ~ PATIENTS (VISITS/IEAR) .

PERNEM — PEBRCEIVED NOYEMEPGENCIES (DIMENSIOYLESS)
PR.K=(PAT.K-NEPR.F) /NEP.K 56, A
SB-.1 (DIMENSIGCNLZESS) 56.1, C

.33 (DIHENSIOYLESS) 56.2, C
PATIENT RATIO (DIMENSIONLESS)

PAT ~ PATIENTS (VISLITS/YFAR)

NE? - NCNEMERGENCY PATIENTS (VISITS/YEAR)

SE ~ SORTING EEROP PATE (DINENZSICNLESS)

AE — ACTYTAL EMERGEMCIES (DINENSIONLESS)
ANCOST.K=EANCST.K+NEANCST.K 57, A

ANCOST — ANCILLARY COSTS (DOLLAEBS/YERPR)
EANCST - EMERGENCTY ANCILLAIY CTSTS (DOLLARS/VISIT)
NXEANCST~ MCNEIMERGENCY ANCILLARY CGSTS (DCLLARS/

VISTT)
EANCST.X=PAT.K*PIREYMER K*AVCPE*ANCT.K 5%, A
EANCST - EXNERGENCY ANCILLASY COSTS (DOLLARS/VISIT)
PAT - PATIEYTS (VISITS/YEAR)
PEREMER-~ PERCEIVEC ENERGEMNCIES (DIMEKSICXLESS)
AVCPE ~— AVERAGE CCST PEZ2 2ERCEZIVER EAERCENCY
(2CLLARS/VISIT)
ANCT — ANCILLARY CCST TC TYPEFRIENCE TACTOR

(DIXENSICXNLESS)
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NEANCST.¥=PAT.K¥PSRNEM. K*AVCENE*ANCT. X
NEAYCST— NONEMZEIDRGEHNCY ANCILLARY COSTS
YLISIT)
ZAT = FEATIZNTS (VISITS/YEAR)

59, 1
{(DCLLARS/

PERNEM — PERCEIVED VONEMZIRGEDNCIES (DIMENSIONLESS)

AVERAGE CCST PER DPERCEIVED N
(DOLLARS/VISIT)

ANCT = ANCILLAEY COST TC EYPERIEZNCE

(DI¥ENSTIONLESS

AVCDNE

ANCT.K="ABLE (TABLE6,S5EXP.K,0,9,.3)
AVCPE=15 (DCLLARS/VISIT)
AVCENE=8 (DOLLARS/VTIZIT)
TABLES=1.5/1.43/1.32/1.1/.6/.7/.681/.57/.5
(TABLE)
ANCT = AUCILZARY COST TO EYPIRIENTE
(DIMEZNSINNLESS)
TABLE6 — TA3LE PUNCTION

2/.81/.5 60.3,

SXEEERGENCY

FACTRE

60, A
60.1,
60.2,

NN

TARTTNZD

SEXP — STAFF ZXDPERIEMCZI (DIMENSICNLISS)
vn

AVCPT - AYERAGZ CC3T PER PERCEIVED FE

(COLLARS/VISTT)

MERCGENCY

AVCPXE = AVYEPRARGT CCST PER DIZRCEIVIL NOMIXTRIGINCY

(POLTARS/VISIT)

OPEXP. K=SSAL.K+FHSAL.K+\NCOST.K+5DCIL K

CPIZXP - OPERATIVG ZYDZINSES (DGLLATS/YT

SSAL = STAFF SALAPY (DCLLAZS/YIRP)
PIESAT - PECFEESSICUAL UHELDP SALARIES
ANCGST - SY”’L'AWY COSTS (LOGLLARI/YIAZ
sDCI - TIZD REMTE OF CEPRERECIATICYH
IM?'%TKEFT (T/YEAER)

61, A
AR)

(PCLLAS #V2AK)

¥ JF CAazITAaL

SSAL. K=ISAL®THT.V+ROAL*DES.K+SESAL=SJPHEY+D¥SA L~ 52, A
DPYED.K

ISAL=1120722 (DOLLARS/YSZAR/MAN) 62.1, C
RSAZ=1] (PCLLAZS/VYEAR/EAALY) 52.2, C
S2SAL=3270350 (COLLE2S/YELD/MAY) fF2.1, C
PESAL=122C2 (DPL[mR_/{' AR /¥AN) 2.4,

S5AL - 3TAFF SALIRY (PTLL2ART/YZAR)

ISAL = INTEEN SALARFY (DOLLAZS/YZAR/NMAY)

INT - x (IZ2X)

R3AL - TESIDENT SALAFY (DCLLATS/YSAR/ZAYM)

RZS - 273[3”"’” (iex)

SESAL - SUDEIRYISING DPHYSICTIY TALARY (DT LLAZS/YIi&/

¥ AN)

STUPHY -~ SCTEZEVISING PHYZICIANS (MTY)

PESAL - PAZZMTDOIC SALATY (QTLLADS/YLRS/Z¥AY)

LEMEC — EAFAMEDICD (Y75
2UASAL.Z=2ICEVEZATLK A3, A
PUCOTY=1R.33 (CCLLARS/VISIT) £3.1, ¢C

PSAL - EECIFEZSICN&L UZLP SALAZIES (DOLLARS/YTAR

PHCPV — PROFFESSICMAL HILP <737 PEF 7ISIT (CTLLABRS/

VISIT)
PAT = EATIZHTS (VISITS/YSEAR)

So—r
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INCOME.K=(PAT.K) (1-BDEBT) (CPE.K*2EREMER.K+CPNE.K* 64, A

FERNEM.K)
INCOME - INCOME (DOLLARS/YFAR)
PAT ~ PATIENTS (VISITS/YZ=AR)
BDEBT - BALC DEBTS (DIMENSIONLESS)
CPE - CCST PER EMESRGENCY (DCLLARS/VISIT)
PEREMER~ PERCEIVED EMERGENCIZS (DIMENSIONLESS)
CPNE - CCST PER YONEERERGENZTY (DCLLARS/VISIT)
2PERNENM - PERCEIVED NONEMERGENCIES (DIMENSICNLESS)
CPE.K=BCTEP+AVCPS*ANCT.K 65, A
3CTEP=25 (DCLLARS/VISIT) 65.1, C
CPE - COST PZR EMERGENCY (DOLLARS/VISIT)
BCTEP - BASE CHARGE TO EMERGENCY EATIENT (DOLLARS/
VISIT)
AVCPE - AVERAGE CCST PE2 2ERCEIVED EMBRGENCY
(DOLLABS/VISIT)
AMZ - ANCILLARY COST TO EXPSRIENCE FACTOR
(DIMENSIONLESS)
CPRE.K=BCTNEPRP+AVCPNE*ANCT. K 66, A
BCTNEP=15 (DOLLARS/VISIT) 66.1. C
3DEBT=.01 (DIMEKSICRLESS) 66.2, C
CPNE — CCST PEE NONEMERGENCY (LCLLA3S/VISIT)
ECTNEP? - BASE CHARCE TO WOMEMERGENMCY PATILCY
(DCLLAES/VISIT)
AVCPNE — AVERAGE CCST PER PERCRIVFD NOWEMEEGEKCY
(DCLLAES/VISIT)
ANCT ~ ANCILLABRY COST TO EXPIZBLENCE FACTNR
(DIMENSIONIESS)
BDEBT - BAD DERTIS (DIMENSIOXLESS)
PRFLSS.K=INCCME. K-OPEXP. K 67, A
DT=.1 (YEARS) 67.2, C
PLTPER=1 (YEAPRS) 67.3, €
LENGTH=SC (YEARS) 67.4, C
BPRFLS: PROFIT/LOSS (DCLLARS/YEAP)
INCC™Z - TNCOME (DCLLARS/YCSAR)
CEEX P - CPERATING EXDENSES (COLLARS/YEAR)
BT - INC2EMEKT IN TIME (YEMRS)
PLTPER — PLOTTING INTESVAL (Y¥EARS)
LEKGTH ~ LENGTH CFP RUN (LEABRS)
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CoATLACTEN PHYSTICTAMNS TC MAN SMERGF'CY /21772

IJSE T CIMTRACTZD PHYSTCIANS T MAN SMEPGENCY CEPARTMENT %

C DELAYIP(T™,DEL,PIPT)

DFLAY3ID, K=§LV? K/ $0L.K
SLV3.K=SLV 2, J+NT*($RT2,.IK=-DELAY3P, J)
SLVI=SCL&T™N -
SFT2.KL=SL V2. K/8DL.K

SLY™ JK=CLY2.J+CTH(SRTT ,JK—SRT2. JK)

SLVP=¢LV .
SPTL. KL=8LVI.K/$DL.K

SLVL K=tLVY J+LT=( IN JK-¢RT1.JK)

SLVIi=6LVY3

$NL.K=NEL/ 2

DIDELK=FLVT K +ELV? JK+SLV2.K

CPRY.K=CPHY J+(DTI(COHYLR, JKmCPHYAR,. JK) (MEN)

CBrY=CDuyr

CPRYR=0_,5%1T (MEM)

COFYHR JKI=NPHCP ., K=*DCPM k=ATPS. K (MEN/YEAR)

MEBELCD K=QMFETTH (CORVHP , JK, SMTCP) (MEM/YFAD)

NRBIP=MOHC PN (MEN/YFAD )

M2RCOM=,95]1 (MEN/VYFAR)

SVTC2=2 (YE82R) .

CORYAR K1 =(L/7AVSOCD) (FPRY,K) (MEN/YRAFR)

AVSPCP=12 (YFADC)

DEPH K=TARLT(TARLES ¢DLFK/CPHY (Kol 2y e2) (CTMENSIPNLESS)
TARLEE=C/ 005/ eV FaZ3/eS/V/ LS/ TS/1.9/1.958/7 (TARLF)
ATPS K="LIANF3I(ATCS. Ky ATTCEL)

ATTAZL =5 (VYFADE)

NEEK=(NED ) ( (PO ,K/CPECI+(1/ZPNCE) (MENMY
ATCS.K=TARLS(TARLET, (PAT K/OLNAP K1/ TNMNIRY 40,3, ¢2) (CIMEMSIONLESS®
[Mngev=1.2 (DIVMENSINNLESS)

TABLET =Y (0 /% 020/ a3/ €2/ .95/ T /eSS bl a?2r,22/.2 (TABLE)
CAEr=Y/rDTOE (yISITS/VYFAR)

FOTRE=(LOMES/AR) /(CPHO2RW#EN) (YSARS/VISIT)

TONDE=IE (YINTES)

TPRPU=ST (UTUHR S/WEEK)

CERI=1/09T 2N (VISITS/YEAS)
TOTONT=(TANECMNE /RO )/ (CPHRW=SN]) (YEASS/VISIT)

TONDNE=2Y (MM TES)

DAT M=DLT (J#(NTI(Y/TTCEICOL.IK=-PAT,J) (VISITS/YFAR)
CAT=D* TN (V[STTS/VEAR)

PATM=FEET32 (VIS[TS/YCAD)

TTrH=1 (v©Te3)

TOI L KL=0OATITO k=D 2ATON KXPBDPEUED (VIS ITS/YEAD)

DATOTTL (K= VEAS N REYD (DCOT[¥E,K) [ EENPLF)

PEL=C.TTS (V/VELD)

BOCUEDI= & ("TusnCTANLE €C)

DACATO K =OL[MEI(ACATD (K, INTTR) (SIVSNSIINLESS)

I~~To=4 (vECaz-)

ACCTD €=t Caf CSxTAALE( T2 =1, (PAT.K/DLCAP . X} FARNDEM 0,2,,2) (DIM,)
AQNARY=T = (NTVENSTONLESS)
CECINV.K=CADT v, J#(NT) (RCTLJIK-DCT.J€) (NCLLARS )
FRAETNV=CAD ThVE (ACLLAE C)

CACTMYNSIAABE"~ (O ARS)

NCTKL=CAS [NV K/PEDT K (NALLARS/YEAR)

NPT  ¥=CAIITHNTINTSCCEE K NEDNT) (YFADS)

N7 OC  K=TAAL T(TAO L TL PATK/OCLD  KyNyi, o3) (CIMENSIONLESS)
TAOLEL=Y (S Y r IS/ LARTY ATEY/) 28/ /o T57.5725/455/.525/.5 (TARLE)



-210-

PACE 2 YUSE TF CONTRACTIC PHYSICLANS TC MAN EMERGENCY 3721772
17.2 NTECT=3r (YEAQS)
17.2 DEPDT=10" (YEARS)
18 RCI.KL=DELAY2P(CINF,JK,CAPITC,CINT.K) (DOLLARS/YEAR)
18.1 CAPITC=4 (YEAFS)
1€.2 CrNn=CT2IN (DCLLARS) .
18.2 CICON=2ZQ0n20 (E7LLARS)
1e CIOFKL={NrAD [NV K="AP IRV K+SDCTK®CAPITC-CI0D K I*EXFUND.K
+SCCT .« (NPLLARS/YZAR)
2c EXFUNC K=TABLE(TARLE?y PAT K/PCAPKy1434.2) (DIMENSIONLESS)
ZC.1 TARLE2=0/0/C/ e ®D35/e01/eC2/aC3/ .05/ el/.15/.2 (TABLF)
21 DCAPIMV . K=NCIOR2DAT K (CZLLAPS)
A PR S nNCree=43 (CCLLARS/VISIT/YEAR)
2z SNCT K=SUTITH(CCL.JK,TSCCL) (YZARS)
2Ze1 TSLOI=3 (YTAPS)
22 SEXP K=(PHY, K%(CPTYD) /STAFF . (GIMENSTIONLESS)
24 STAFF.K=CPFY.K (MEN)
24,1 CPEXP=3 (DIMENSICNLESS)
€ PLCAP ,K=SCAP, ¥=TARLF(TAFLE3,PCAP K/SCAPKsCy2,2y.2) (VISITS/YEAR)
.l TARLE?=0/e2/ oS8/ T /e®5/1/1el/1e2/1e3/1.39/1.45/1.5 (TASLE)
2¢ CLCARGK=PAT K/ FLCAP . K (CIMENSICNLESS)
z1 ACCK=T7%000C) K+, 3%QANE K (PIMENSTICNLESS)
29 ATCO.K=TARLE( TARLET,"LECADWKyO9 29.2) (NIMEMSTIONLESS)

TEALTY=/1 085 /1L =/1eTE/1eS/1/e5/42571L/7.05/C (TABLE)
AVCEK=TARLI(TATLESy SEXF K yNy3,y,9) (NIMENSTIINLESS)
SCAP,K=CDPCAD, el PHY K (VISITS/YEAR)

21 COCAP K=/ (DFEFFMED s PTPE+PEINEM, K=CPTPNE) (VISITS/YSAS)
OCAD K=CAPTMY K/ DFIPP (VISTITS/YFAR)

22 PERFEMFD K=AC+SEx(1=-AF) (NIVMEMNST ™M ~SK])

24 EroUTU K=T=PFREMER ;K (DIMENSTSNLESS)

ac HMEF U=PAT KA SCNFM K (VISTTS/Y T "2)

ag Of =(PAT K=EE K] /MTP .k (NPTMENSTONL SSS)

2¢.1] SE=,V (DIMENSITNLFST)

2E.2 S=,22 (NTVENSI2NG ZSS)

a7 ANMFOST K=FANC ST K+NEANCST K (NNLLARS/YFAR)

£l EARTST K =D AT K 2CECCUED [ KEAVCOSHANCT K (NOLLARS/YFAR)

3ic MIEANC ST, K=DAT (KEPFRYFM JKEAVODASZANCT K (RTLLARS/YEAR)

ZC AMCT K=TABLZ(TARL TR, SEXE ,Ky(y Iy (NIMENSITNLESS)

aC, AV(CRF =1 ("L APS/VISIT)

7.2 AvCDMN === (TCLLAPS/VISIT)

4. TAD CE=" (F/Y083/Y 0237/ Y a1/ e/ e T/l /eS5T/a52/e51 /a5 (TARLFE}

&t TOFXD K=SSALL+0-SAL K+ LANCTSTLKeSNCTI K (DNLLARS/YSAR)

4z CEAL,K=FDRALXMDHY K [NCLLARS/VYEAR)

42,1 CBSAL=L3"1" (NG LARS/YFEEDR)

(3 IHCAL M="PHAPY*PAT K (CCLLARS/YREAR)

[ DLroy=1R" 23 (FCLLARS/VISIT)

44 TACTME k= (PIT . K) (1 =3APERT)(CPE.K*0CREMED K +CONE ., K*PERPNEM K) ($/YR)

(A CDE, X=RECTCEO+AVOPE=AMCT (k {DOLLAPS/VISITI

ce 1 RETED =98 (~OLLEDS/VTSIT)

&E CON= _ K=RCTAFP+AVCONC=ANCT K (OPLLASS/VISTIT)

G€.1 RCTHYFO =13 (27LLARS/VISIT)

4E,2 ACEAT=,"T (FIMENSITHULESS)
ORCLSS K=THrauwe «_"ocYfF K ("OLLARS/YEAP)
LT CPEY=H/CADPINY="/PPT=D/7~LIAN=2/ CNC=]/DO L SS=§
NT=,% (vycAPR)
DL ToTR=] (YZACS)
LEMGTH=FS (YEASS)

47,7
47.2
67,4
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PAGE 1 FILE EHC_2CP ..EMERGENCY INIT. WITH CbHTRACTED PHYSICTIARS = 73/22/72

CPHY .K=CPHY.J+ (DT) (CPHYHR.JK-CPHYAR.JK) 1, L
CPHY=CPHYN 1.1, ®
CPHYN=8.511 (MEN) 1.2, €
CPHY - CCNTRACTEL PHYSICIANS (MEN) .
DT - ISNCREMENT IN TIME (YEARS)

CPAYHR — CCNTRACTED PHYSICIAN HIRING RATE (MEN/YEABR) ' '

CPHYAR - CCNTRACTEL PHYSICIAN ATTRITION RATE (MEN/
YEAR)

CPHYN =- INITIAL NUEBER OF CONTRACTED PHYSICIASS
(MEN)
CPHY ER.KL=NRHCP.K*DCEM .K*ATPS.K 2, &
CPRYHR - CCNTRACTELC PHYSICIAN HIRING RATE (MEN/YEAR)
NRHCP - NCRMAL EATE OF HIKING CONTRACTEL PHYSICIANS
(MEN/YEZAR)
DCPM - DESTIRED CCNTEACTEL PHYSICIAN MULTIPLIER
(DIMENSIONLESS) .
ATPS - ATTRACTIVENESS TC POTENTIAL STAFP
(DIMENSIONLESS)
NRHCE.K=SEOQOTH (CP4YHR. 3K, S MTCP) 3, A
NRACP=NRHECEN (MEY/YEAR) 3.1, N
NRACEN=.8511 (MEN/YEAR) 3.2, C
SMTCE=2 (YEBARS) 3.3, ¢
NRECP - NORMAL RATE OF HIRING CONTRACTED PHYSICIARS
(MEN/YEAR)

CPHYHR - CCNTRACTTEL PHYSICIAN HIRING RATE (MCN/YEAF)

SHTCP - SHCCTOING TIKE PCF CCNTRACTED PHYSICIANS
(YEARS)

NRECEN — INITIAL HCRMAL RATE OF HIRING CCNTRACTED
PEYSICIANS (MEN/YEAR)

CPHY AR.KL=(1/AVSPCP) (CPEY.K) 4, R
AYSPCP=10 (YEARS) 4.1, C
CPHYAR - CCNTRACTEL PEYSICIAN ATTRITION RATE (MEN/

Y EAR)
AVSPCP - AVERAGE STAY PER CONTPACTEL BHYSICIAN
(YEARS/KAY)
CPKY - CCKTFACTED PEYSICIANS (MEN)
DTPM.K=T AELE {TABLES,DCF.K/CPEY.K,0,2,.2) S, &
TABLES5=0/.05/.1/.25/.S/1/1.5/1.75/1.9,1.95/2 S.1, T .
(TABLE)
ccen - CESTRED CCHTFACTED PHYSICIAN MUOLTIPLIER
(DINENSICNLESS)
TABLES - TABLE FUNCTICN
pcp - DESIKED CCNTRACTEC PHYSICIANS (MEX
CPHY - CCNTRACTELD PRYSICIANS (MEN)

ATPS.K=DLINF3(ATCS.K,ATTDEL) 6, A

ATTDEL=S5 (YEAES) 6.1, C
ATPS - ATTRACTIVENESS TG ECTEXTIAL STAF?

(PIMEKSIONLESS)
ATCS - ATTRACTIVENESS TO CURRENT STAFF

{DIMENSICNLESS)
ATTDEL - TIME TO TEECEIVE ATTRACTIVENESS (YEARS)
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PAGE 2 FILE EHCT_2CP EMERGENCY UNIT.WITH CGETRACTED PHYSICIANS _; 3722772

DCP.K=(NEP.K) ( (PR. K/CDPEC) + (1/CBNC)) 7, A

cce - DESIRED CONTPACTED PHYSICIANS (MEN)

FEP — NONEMERGENCY PATIENTS (VISITIS/YEAR)

PR — PATIENT RATIC (CIMENSICNLESS) ]

CPEC - CCNTRACTEL PHISICIAN ENMERGENCY CAPACITY

(VISITS/YEAR/MAN
CPNC - CCRTRACTED PHYSICIAY NGNEMERGEMCY CAFACITY
(VISITS/YEAR/ MAN)
ATCS.K=TABLE (TABLE7, (EAT.K/PLCAP.K) /JINNORM,0,3,.3) 8, A
INNORM=1.2 (DIMEMNSICNLESS) 3.1, C
TABLE7=1.2,1.18/1.15/1.08/.65/.7/.52/.4/.3/.22/.2 8.2, T
(TABLE)

CPEC=1/CPTPE (VISITS/YEAR) 8.3, N
CPTPE=(CPMPE/60) /(CPHPW*5(C) (YEARS/VISIT) 8.4, N
CPMPE=25 (MINUTES) 8.5, C
CPHPN=50 (HOURS/WEEK) 8.6, C .
CPNC=1/CPT2NE (VISITS/YEAR) 8.7, N
CPTPNE=(CPMPNE/60)/ (CPHPW*S50) (fEARS/VISIT) 8.8, N
COMPYE=20 (MINUTES) 8.9, C

ATCS - ATTRACTIVENESS TC CJS2ENT STATF

(DIMENSIONLESS)

TABLE7 - TABLE FUNCTICN
PAT — PATIENTS (VISITS/YEAR)
PLCAP - PLAWNED CAPACITY (VISITS/YEAR)
INNORM — INDUSTRY KORMAL CVERLCAD (DIMENSIDULESS)
CPEC — CCNTRACTED PHYSICIAV EMERGENCY CAPACITY
(VISITS/YEAR/MAN)
CPTPE ~- CCMNTEACTEDS PHYSICIAN TIME PER EEERGENCY
(YEARS/VISIT/EAN)
CPMPE - CCNTRACTEL PHYSICIAN XINNTES PET IMERSCNCY
(MINUTES/VISIT)
CPHPW - CCNTRACTEL PHYSICLAY HOURS PE2 WEZEK (EOURS/
WEEK)
CPNC ~ CCNTRACTED PHYSTICIAYN NONENEIRGEMCY TAPACITY
(VISTTIS/YEAR/MAN)
CPTBNE - CCNTRACTEL PHYSICIAY TI®Z PER XNNEXMERGENCY
(YEARS/VISIT/XAY)
CP¥PNE - CCNTRACTSC PHYSICIAN “INITES PEP
NGNEMERGENCY (MI¥OUTES/7ISIT)
PAT.K=PAT.J+ (DT) (1/TTCH) (CPL. SK-2AT. ) 9, L
PAT=FATN (VISITS/YEAR) 3.1, ¥
PATY=58382 (VISITS/YEAR) 2.2, C
TTCH=1 (YEAR) 9.3, C
PAT - PATIENTS (VISIT3/YEAR)
DT - INCREMEKT IN TIME (YEA®S)
TTCH - TIME I'D CHANGE HABITS (IEARS)
CPL — CHAHGS IN PATLENT LOAL (VISITS/YEAP)
BATN — INITIAL VALUS OF PRTIZNTS (VISITS/YZIAR)
CPL.KL=PAEDT2.K*PATPCHL.K*PR2EMER ¢, R
CPL — CHANGE IN PATIENT LCAT (VISITS/YEAP)

PAEDTP - PERCEIVED ATIBACTI. OF C¥EPGENCY UZFART. TC
PATTENTS (DIN.)

PATPCCL— FBATILENT PCRL (REN)

PPEZLR ~ CCTTLATION PEPCEIVED TMERGERTY (1/YZAF)
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PAGE 3  FILE EHC_2CP . EMERGENCY.UNIT WITH CONTRACTED PHYSICIANS .. 3/22/72
PATPOOL.E=150000%*EXP (PGC*T IME. K) 11, 1
PGC=0.015 (1/YEAR) 1.1, C
PPEMER=.4 (DIMEKSIONLESS) 11.2, C
PATECCL- PATIENT ECOL (MEN)
PGC ~ PATIENT BOOL GROWTH CONSTANT (1/YEAR) ’
PPEMER - PCEULATICN PFERCEIVED EMERGENCY (1/YEAR)

PAEDTP .K=DLINE3 (AEDTB.K,IDTTP) 12, A
IDTTP=4 (YEARS) 12.1, C
PAEDTP — PESRCEIVED ATTRACT. OF EMERGENCY DEPART. TO

PATIENTS (DINM.)
AEDTP - ATTIRACTIVENESS GF EMERGENCY DEZPARTMENT TO
EATIENTS (DIM.)
IDTTP - INFORMATION DELAY TIME TO PATIENTS (YEARS)
AEDTP.K=0.5+0.5*TABLE(TABLE1, (PAT. X/PLCAE.K) / 13, A
ARNORM,0,2,.2)
ARNORE=1.2 (DIMENSIONLESS) 13.1, C
AEDTP - ATTRACTIVENESS C?® EMERGENCY DEPARTYENT TO
PATIENIS (DIK.)
TABLE1 - TABLE FUNCTION
PAT ~ PATIENTS (VISITZ/YEAR)
PLCAP — PLANKED CAPACITY (VISITS/YEAR) °
ARNORE - AREA NGRMAL OVEELOAD (CIMENSIOMLESS)
CAPINV.K=CAPINV.J# (DT) (RCI.JK-CCI.JK) 1, L
CAPINV=CAPINYN (DOLLARS) 14.1, N
CAPINVN=26485CC (DOLLARS) 1.2, C
CAPIMY - CABITAL TNVESTMENT (DCLLAES)
CT —~ INCREMENT IN TIME (YEARS)
8CT — BATE OF CAPITAL INVESTMENT (DCLLARS/YERR)
oCcrT ~ CEPRECIATION OF CAPITAL INVESTMENT
(PDCLLARS/YEAP)
CAPINVN— INITIAL VALUE OF CAPITAL INVESTMENT
(DCLLARS}
DCI.KL=CAPINV.K/DEPT.X 15, R
DCI - CEPRECTATION GF CAPITAL INVESTIEN

(DTLUAES/YEAR)
CAPINY — CAPLIT:L. TVVESTMENT (DOLLARS)

DEPT — DEERECIATICN TIMZ (YEARS)
DEPT.K=SKOOTH {NORDT*DETF.K,DEPDT) 16, A
DEPT - DEERECIATICY TIME (ZELRS)
NORDT - NCFMAL CEFRECIATICY TIME (YEAPS)
DEPF — LCEPRECIATION FURCTIOM (DIMENSICTKLESS)

DEPDT - DEPRECIATICY DELAY TIME (YEARS)




BPAGE 4 FILE EHC_2CP

DEPF.K=TABLE (TABLE4,PAT.X/2CAP.K,0,3,.3) 17, A
TABLEU=1.5/1.875/1.45/1.375/1.25/1/.75,.625/.55/ 17.1, T
.525/.5 (TAELE)

NORDT=30 (YEARS) 17.2, C
DEPDT=10 (YEARS) 17.3, C

DEPFE - DEPRECIATION FONCTION (DIMEWSICNLESS)

TASLE4 — TABLE PUNCTION

PAT — PATIENTS (VISITS/YEAR)

PCAP - PHYSICAL CAPACITY (VISITS/YEAR)

NORDT - HORMAL DEPRECIATION TINE (YEARS)

DEPDT — DEPRECIATION DELAY TINE (YEARS)
RCI.KL=DELAY3P (CIOF.JK,CAPITC,CIOOD.K) 18, R®
CARITC=4 (YEARS) 18.1, C
CIOO=CICCN (DCLLAES) 18.2, ¥
CINON=320020 (CCLLARS) 18.3, C

RCT - BATE OF CAPITAL INVESTMENT (DCLLARS/YEAR)

CIOP - CAPITAL INVESTYENT ORDERING FUNCTICN

(DCLLARS/YEAR)

CAPITC - CAPITAL INVESTMENT TIME CCNSTAMT (YEAES)

CIOO0 - CAEITAL INVESTMENT GN CRCFF (DCLLARS)

CIOON - INITIAL VALUE CP CAPITAL INVESTMENT CN

CRDER ({LCQLLARS)

CIOF.KL=(DCAPINV.K~CAPINV.K+SDCI.K*CAEITC~CICG.¥K) * 19, %
EXFUND.K+SDCI. K

CIOF - CAPITAL INVESTIMENT OPDISING FUNCTIOX
(DCLLAES/YEAR)

CCAPINV- DESIRED CAPITAL INVESITMENT (DCLLAZRS)

CAPINV ~ CAPITAL INVESTMENT (LCCLLARS)

SCCI - SMOCTHED PATE OF DIDPRECIATIICYH OF CAPITAL
INVESTMENT ($/YEAR)

CAPITC — CAPITAL ISVESTMENT TINT CCHSTAN™ (YZAFS)

CIO0 — C2EITAL IKVESTMENT ON CRDER (DCLLAPRS)

PXSUND -~ EXTERNAL FUMDIMG (DCLLARS/YEAER)

E{FUND.K=TABLE (TABLE2,PAT.%X/PCAP.RK,1,2,.2) 20, A
TABLE2=0,0,/0/.CC5/.01/.C2/.03,.05/.1/.15/.2 (TAZLE) 20.1, T
EXFUND — SXTEPNAL FUNDING (RCLLARS/YEAR)
TABLE2 - TABLE FUNCTION

AT — PATIENTS (VISITI/YZAR)

PCAP — PHYSTCAL CAPACITY (VISITS/YEAZ)
DCAPINV.X=DCILEE*PAT.K 21, A
pcIpp=6C (CCLLARS/VISIT/ILAF) z1.1, C

DCAPINV— DESIEELC CAPITAL INVESTMENT (DTLLARS)

DCI2P - DESIRED CAPITAL INVESTHENT PER FaTIZNT

(CCLLAES/VISIT/YEAP)

PAT - DATITUTS (VISITS/VYEANE)

EMEEGENCY UMIT WITF CONTRACTED PHYSLCIANS

-214-
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PAGE 5

FILE EBC_2CP

SDCI.K=SMOOTH (CCI.JK,TSDCI)

TSDCI=1 (YEARS)
- SMCOTHED FATE OF LCEPRECIATION OF CAPITAL

SDCI

DCT

TSDCI

INVESTMENT (TZ/YEZAR)
~ DEPREBCIATION OF CAPITAL INVESTMENT
(DCLLARS/YEAR)

- TIME TC SMOOTH CEPRECIATICN OF CAPITAL

INVESTRENT (YEARS)

SEXP.K={CPHY.K*CPEXP) /STAFF.K

SEXP - STAFF EXPERIENCE (DIMENSICNLESS
CPHY - CCRTRACTED PHYSICIANS (MEWN)
CEEXP - CCHTRACTEL PHYSICIAN ZXPERIENCE
(DIMENSIONLESS)

STAFF - STAFF (YFK)

STAFEF.K=CPHY.K

CPEXP=9 (DIFMEKSIOILESS)
STAFF - STAFPF (MEN)
CPHY - CCNTRACTED PHYSICIA NS (MZE)
CPEXP - CCNTRACTER PHYSICLAN EY{PERIFNCE

(DIMENSICYLESS)

PLCAP.K=SCAP.K*TARLE (TABLE3,PCAP.E/SCAPF.¥,0,2.2,.2)
TABLE3=0/.3/.55/.7/.85/1/1.1/1.2/1.3/1.38/1.45/1. %

(TAELE)
PLCAP
SCAP
TASLE3
PCAP

PLANNED CAPACITY (VISITS/YLELAR)
- STAFF CAPACITY (YVLISITS/YERR)
TAELE FUNCTION

~ PHYSICAL CAPACITY (VISITS,/YEAR)

NLCAD.K=PAT.K/LLCADP.X

GLOAD
PAT
ELCAP

- OVEBLQAD OF FACILITIES (DIMIOMSICYNLESS)
- PATIENTS (VISITS/YEA?R)
~ PLANNED CRPACITY (VISITS/YEAR)

C.K=.7*Z0CO.K+.3*=Q0CE.X

fogolad

gece

cace

- QUALITY CF CARE (DIMEYSICYNYLZSS)

- QURALITY 27 CRYE FRIM CVEFLCAD
(DIMENSICNLESS)

- QUALITY ©F CARE ERCM EXTSEIZNCE
(CIMENSICYLESS)

S0CO.E=TADLE (TARLET,CILCAD. ¥,C,2,.2)

TABLZ1=2/1.

(TAQLE)
cecce

TEBLE1
CL3AD

aS/1.9/1.75/1.5/Y/.5,7.25/.1/.035/2

- CYALTTY CF CAFE EROM AVESIGAD
(DINCNSINNLESS)

— TAPLE FHHCTICY

- O¥ERLGAD CT FACILITITS

(CIMZNSICYNLISS)

J0CE.K=TARLE (TABLES,SIXP.F,C,9,.9)

CCCE

TABLES

SEXP

- CUALITY CE CARF FPT¥ EIDEZLIENCE
{DIMENSICNLESS)
- TAFLE FTECTICX

- STARFF FEAPERIZNCE (DIMENSTCNLISS)

EMERCENCY UNIT.WITH CONTRACTED PHYSICIANS

-215-

3722772

22, A
22.1, C

23, A

24, A
24.1, C

25, A
25.1, T



PAGE 6 FILE ENC_2CP .EFNFEPCENCY UNIT WITH CONTRACTED PHYSICIANS _

SCAP.K=CPCAP.K*CFHY.K 30, A
SCAP ~ STAFP CAPACITY (VISITS/YEAR)
CPCAP - CCHNTRACTELC PHYSICIAN CAPACITY (VISITS/YEAR/
MAN)
CPHY ~ CCNTRACTELC PEYSICIANS (MEYN)
C2CAP.X=1/(PEREMER. K*CPTPE+PERNEM. K*CBTPNE) 31, A
CPCAR ~ CONTRACTED PHYSICIAN CAPACITY (VISITS/YEAR/
HAN)

PERENER— DPERCEIVED EMERGENCIES (DIMENSIONLESS)

CPTPE ~— CCYTRACTEL PEYSICIAY TIMC PER ZMERGENCY
(YZARS/VISIT/MAN)

PEBNEM ~ PERCEIVEC NONEMERGENCIES (DIMEMNSICNLESS)

CPTPNE - CCNTRACTEL PHYSICIAN TIME PEE N2NEXERGENCY

(YEARS/VISIT/MAY)
PCAP.K=CAPINV.K/DCIPP 32, r
PCAP -~ PHYSICAL CAPACITY (VISITS/YERAP)

CAPINV - CAPITAL INVESIMENT (DOLLAPES)
DCIPP - DESIRED CAPITAL IHVESTNENT FER PATIENT
{DCLLARS/VISIT/YEAR)

PEREMER.K=AE+SE* (1-AE) 33, a
PEREMER- PERCEIVED EMCRGENCIES (DIMENSIONLESS)
AE - ACTOAL EMERGENCIES (DIMENSIONLESS)
sz - SORTING ERBOK RATE (DIMSNSICMLESS)
PERYEM.K=1-PERE¥ER.X 34, A

PERNEM — PERCEIVED NONEMERGEWCIES (DIMENSIONLESS)
PEREMER— PERCEIVED EMERGENCIES (CIMENSIUKLESS)

NEP.K=PAT.K*PERNEY K 35, a

NEP — MCKREMERGENCY PATIENTS (YISITS/YTAR)

EAT - PATIENTS (YVISITS/IEAR

PERNEM — PERCEIVED MCMEMSRGENCIES (DIMENSIONLESS)
PP.K=(PAT.K-REE.X) /NSD. K 36, A
SE=.1 (DIMEMSICNLESS) 36.1, C
AZ=. 23 (DIXEXSIONLESS) 36.2, C

2r - EATIENT RATIO (CI“ENSTINLESS)

PAT — BATTENTS (VISITS/TEZAR)

NED — MCNZMZRGEMNCY PATIENTS (VISITS/YEAR

s= - SORTING EXROR 2ATE (CIMEUSICHLESS)

AE -~ AZTNAL TMERGENCLES (3IMEMSINKLESS)
ANCOST.X=EANCST.X+NEANCST.X 37, A

ANCTST — AKCILLARY COSTIS (CCLLARS/YEAR)

EANCST - ESMERGENCY ANCILLAIY CCSTS (DOLLARS/VLISIT)

NEANCST~ NINEMERGINCY ANCILLAPY COSTS (DTLLARS/
vISTT)

3/22/12
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EANCST.X=PAT.K*PEREMER. K*AVCPE*ANCT. K 38, A
EANCST - EMERGENCY ANCILLABY COSTS (DOLLARS/VISIT)
PAT -~ PATIENTS (VISITS/YEAR)
DPEREMER- PERCEIVED ZMERGENCIES (DIMEESIOKLESS)
AVCPE — AVERAGE CCST PER BPERCEIVELC EMERGENCY
(DOLLARS/VISIT)
ANCT - ANCILLARY COST TO EXYPERIENCE FACTOGR
(DIMENSIONLESS)
YEANCST.K=PAT. R*PERNEM. K*AVCERE*ANCT. K 39, A
NEANCST~ HCWEMLCRGENCY ANCILLARY CCSTS (DCLLARS/
VISIT)
PAT - PATIBITS (VISITS/YEAR)

PERNEM - PERCEIVEC NONEFERGENCIES (DIMENSIONLESS)

AVCPNE - AVERAGE CCST PER PERCEIVED NONEMXERGENCY
(DCLLARS/VISIT)
ANCT - ANCILLARY COST TC EXPERIENCE FACTOR
{DIMEN5SIGNLESS)
ANCT.K=TABLE (TABLE6,SEXP.K,0,9,.9) uC, A
AVCPE=15 (DOLLARS/VISIT) 40.1, C
AVCPNE=8 (DOLLARS/VISIT) 40.2, C

TABLE6=1.5/1.43/1.32,1.1/.8/.7/.61/.57/.52/.51/.5 40.3, T
(TABLE)

ANCT ~ ANCILLARY COST TG EXPEEIENCE FACTANE
(DIMENSICNLESS)

TABLE6 - TAELE FUXNCTICHE

SEXP ~ STAPF TXPERIENCE (DTMENSICHNLESS)

AVCFE -~ AVERAGE CCST FEE PERCEIVEC EMERCENCY
(DOLLABRS/VISIT)

AVCBNE - AVERAGE CCST PEF PERCEIVED NONENERGENCYT
(DOLLARE/VIESIT)

O2EXP.K=SSAL.K+EHS AL.K+ANCCST. K+SCCI. X 41, A

OPEXP - CPERATING EYPENSES (DOLLARS/YELAZ)

SSAL - STAFF SALARY (DCLLA2S/YIZAR)

PHSAL - EFCFFESSICNAL EELP SALARIES (DOLLAFS/YZAR)

ANCOST ANCILLARY CCSTIS (DOLLARS/YEAP)
SDCI - SMCOTTIED PATZ OF CEPRPECIATICY OF CAPITAL
INVESTMENT (5/YEAR)

SSAL.K=CP3AL*CPHY.K 42, A
CPSAL=40C00 (DCLLARS/YEAR) e2.1, C
SSAL - STAFF SALAPY (9OLLAZS/YEAR)
CPSAL ~ CCHTEACTEL PHYSICIAN S&LARY (DCLLARS/YEAR/
M AN)
CPiY - CCNTRACTED PHYSICIAMNS (XEM)

PHSAL.X=PHCEV*3AT. 43, A
POCPV=18.33 (DCLLARS/VISIT) 43.1, C
PHSAL =~ PROPFESSIONAL HELP 3SALARTES (DCLLAPS/YEAR)
BECPV - PECSFESSLCYAL HELE CCST PER VISIT (DCLLARS/

TISIT)

PAT - PATIENTS (VISITS/YZAR)
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PAGE 8 FILE EHC_2CP EMERGENCY ONIT WITH CONTRACTED EHTSICIANS N

INCOME.K=(PAT.K} (1-BDEET) (CPE.XK*DEPE4FR,K+CPNE.K* 44, A
PERNTH.K)
INCOME — INCOME (DCLLARS/YEAR)

PAT - PATIENTS (VISITS/YZAR)

BDEBT - BAD DEBTS (DIMENSIONLESS)

CPE - COST 2ER EMERGENCY (DCLLARS/VISIT)

PEREMER~ PERCELVED EMERGENCIZES (DIMENSIONLESS)

CPNE - CCST PER NONEMERGENCY (DCLLARS/VISIT)

PERNEM - PERCEIVED NONEMERGENCIES (CIMENSIONLESS)
CPE.K=BCTEP+AVCPE*ANCT.K 45, A
BCTE=P=25 (DOLLARS/VISILT) 45.1, C

CPE - CCST PER EMEPGENCY (DOLLAES/VISIT)

BCTEP - BSASE CHARGE TC EMERGENCY PATIENT (NDOLLARS/

VISIT)
AYCPE - AVERAGE CCST FER P2ERC2IVEL EMESPCENCY
(DCLLARS/VISIT)
ANCT — ANCILLARY CGST TC EXPERIENCE FACTOE
(DIXENSIONLESS)
CPNF.X=3CTNEP+AVCENE*ANCT. K 46, A
BCTNEP=15 (DOLLARS/VISIT) 4€.1, C
BDEBT=.01 (DIMENSIONLESS) 46.2, C
CPNE - CCST PEF NONENMEEGENCY (CCLLARS/VISIT)
ECTNEP - BASE CEARGE TO NONEMERGENCY PATIZNT
(DCLLARS/VISIT)
AVCPNE - AVERAGE COST PER 2ERCEIVED HONEMERGENCY
(DCLLARS/VISIT)
AMCT - ANCILLARY COST TO EXPERIENCE FACTNR
(DLMENSIONLESS)

BDEBT - EAD DEBTS (DTNENSIOXLLCSS)

PRFLSS.K=LNCCME. K-OPEXE. K 47, A

DT=.1 (YEARS) 47.2, C
PLTPER=1 (YEARS) 7.3, C
LENGTE=5] (YZARS) uy.4,

PRFLSS - PEOFIT/LOSS (SCLLARS/YSAR)

INCGXE - INCCHE ({DCLLASS/YEAR)

CPEXP - OPEEATING FXPENSTS (DNLLAFS/YEAP)

DT - ISC2EMENT IN TIME (Y¥Ei25)

PLTRPER — PLOTTING INTEFPVAL (VEAESD)
LENGTO LEESTIL CP RN (YERRS)
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