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IT.  Purpose of this Study

The purpose of this study was to assess the costs and benefits of SMHMC
base station operations during this system's first months of operati~n.

The cost component of particular concern here is the amount of staff
time required to operate the base station. Since neither the hospital
nor the physician receive any direct payment for base station operationm,
the amount of time spent by the emergency department's medical staff
essentially amounts to a charitable contribution. Although such charity
is not necessarily inappropriate, it is of obvious interest to the
department's management to determine how generous they are being.

Measuring the "benefits" of any health care activity poses a

classical problem in health policy analysis, one which is generally

left unsolved. In the case of the paramedic system some crude inferences
can be drawn from the diagnoses of patients treated by paramedics, and
their associated mortality.

The specific objectives of this study can be stated more exactly in
the following series of questions:

. How often is the service used?

. When is the service used?

1
2
3. How much time is required to treat paramedic cases?
4, What diagnoses do the patients have?

5

What is the outcome of the patient's treatment?

III. Methods of Procedure

A base station log book is kept in which the date, time, and several items
of clinical information are recorded from each paramedic "run" (a "run"

is defined as the period from receipt of the first radio communication
until the paramedics final communication regarding the patient). The
first question (i.e. how often is the service being used?) was answered

by counting the number of runs NEC's base station handled each month.

Answering tne other questions required collection of additional data.

To reduce the task of data collection to manageable proportions, two
samples were chosen. Question two was answered using a 50% sample

(every o! er run recorded from October 1, 1974 through December 11, 374).
The other questions were answered using a 25% sample from the same
interval which was selected by choosing every fourth run recorded

during that period. The paramedic log book, the emergency department

log book, the emergency department medical records, and the hospital
medical records were revie :d retrospectively by a single individual

to obtain the fc wing items of in mmation:
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Of the 52 cases, 45 were brought by ambulance to NEC. The ER
discharge diagnoses of these patients were:

*
Diagnosis No. of Cases Percent of pts.

1. multiple trauma 9 16
2. drug overdose 8 14

3. probable acute myocardial 8 . 14
infarction

4, cardiac arrest

5. diabetes mellitus

6. hypoglycemia

7. suicide attempt

8. pneumonia

9. syncope

10. pulmonary edema

11. alcohol overdose

12. hyperventilation

13. congestive heart failure
14. coronary artery disease
15, sme¢ L bowel obstruction
16, acute allergic reaction
17. fracture

18. car( ac arrhythmia

19. bleeding from colostomy

20, asthma
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21. seizure

Of the 45 patients brought to NEC by the paramedics, 18 were
admitted to Santa Monica Hospital Medical Center. The hospital

disc?arge diagnoses of these patients were:
*

Diagnor®~ . of Cases Percer* ~¢ -~ts.
1. acute myocardial infarction 4 22.2
2, severe concussion 3 16.6

3. fractures 3 )

*
Percentages don't total 100 because several patients had m :iple
¢ .gnoses.
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New Per-

Book Thinking About Cities:
Pdited

spectives on Urban Problems.
by A. H. Pascal. 1970.
A collection of papers originally prepared
for a 1968 workshop on U.S. urban problems,
jointly sponsored by Rand and The Pord
Foundation. The workshop's purpose vwas
to define and initiate a comprehensive,
long-term res rch program within Rand on
urban policy issues and to interest other
organizations in undertaking related work.
Participants included scientists, scholars,
federal and NYC officials, and Fand staff
members. Contents, grouped thematically,
cover (1) race relations in the city, (2)
municipal objectives and organization, (3)
the reform of urban programs, and (4) urban
violence and public order. Specific con-
sideration was given to recommendations
for program initiatives, research, and ex-
periments in education, health services,
welfare/public assistance, jobs and 1in-
power training, housing and urban planning,
police services and public order, and mu-
nicipal finance and administration. 198 pp.
(Published by Dickenson Fublishing Company,
Inc., 1970, $4.95. Available only from
booksellers or the publisher.) (Also pub-
lished by Rand as P-3868, August 1968.)
(TC)

Book Human Color Perception: A Criti-
cal Study of the Experimental Pounda-
tion. J. J. Sheppard, Jr. 1968,

An introduction to the critical study of

the expgrimental foundation of human color

perception. This book is addressed to all
scientists and engineers who are interest-
ed in the human visual process as an area
for active research participation. Supple-
inting available encyclopedic treatments
vi?hin the various scientific subdisci-
p}lnes concerned with human color percep-
tion, the study presents the minimum
mgterial necessary for a comprehensive
view of the subject and its many unsolved
problems. The approach chosen is an
ordered discussion of experimental re-
sults selected from physics, physiology,
and psychology. These results are re-
analyzed and formulated into conclusions
that at times depart substantially from
orthodox interpretations. Principal con-
clusions are discussed in relation to t
three distinct fields of colorimetry,
visual biophysics, and visual psycho-
physics. The general conclusion reached
is that the available experimental evi-
dence does not clearly dictate the funda-
:ntal physiological processes mediating
human color vision. 209 pp. (Published
by Amrerican Elsevier Publishing Company,

Inc., 1968, 3$10.00. Available only from

booksellers or the publisher.) (Also

published by RAND as RM-4196-ARPA, January

1966.)







the interpretation of his actions. Each
component of a model block Aiagram may be
defined either by ano' er block diagram,
or hv one of the other user-oriented lan-
guages: analog-computer—like elements;
algabraic, differential, or chemical equa-
tions; or POBRTRAN statements. During model
simulation, displayed curves are continu-
ally and automatically updated; the user
mavy stop tha simulation and plot different
variables, change scales and/or parameter

values, and then continue the simulation.
36 pp. Pef, (See also ER-7u46, E-747,)
(Ruthor)

R-6U42-RC Intrinsic Oscillations in

Linear Model for
R. J. MacGregor.

Neural Networks: 1
the nth-0Order Loop.
February 1971,
A pre¢ itminary study of the inherent dynamic
proparties of feedback pathways composed of
millions of brain cells. The ultimate aim
is to predict feelings and behavior from
the anatomical arrangement of nerve cells.
This report maps the characteristic modes
of oscillation for cells in a single
clos=d loop-—-a linearized generalization
of th2 interconnection pattern found in
the hippocampus of the mammalian brain,
Anvy or all cells mavy be externally stimu-
lated, may activate or be activated by any
other, and may contribute output individu-
ally or jointly, all with time lags. The
analysis suggests that to possess many
different persisting modes, a loop should
have many cells with high averaqge inter-
uni+ conduction time and a large mean
connective coefficient. This may be ex-
pected in cell networks with long, thin,
unmyalinated axons and strong interconnec-
+ions, such as the "open system" networks
of the lateral hypothalamus and the brain

stem reticular formation. 47 pp. Bibliog.

(MW)

R-724-RC State Health Manpower Plan-
ning: A ?olicy Nverview. J. P?. Acton,

A. Levine., June 1971,

Sugg=sted approach to state health manpower
planninag within the context of uncertain
demand and incomplete supply. Father than
attempting to estimate future h=2alth man-
power imprecisely, the emphasis of this
report is on planning and manipulating the
¢ pply of h2alth persornel without precise
estimates of supply and demand. The key

to this planninc is the recognition of
imprecision in (1) estimates of demand for
medical carz, (2) predictions of future
medical production functions, and (3)
advance estimates of the results of policy
decisions. 2As a result of this impreci-
sion, planning must be flexible enouqgh to
meet uncertainty. Instead of concentrating
on the existing supply to meet long-run
demands, health planning should design

I,
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supply systems that can respond rapidly
to changes in derand or to firmly based
short-run prediictions of demand change.
Existing literature on health manpower
location is reviewed and its application
to the state of Illinois is discussed for
the availability of physicians, nurses,

and allied health personnel. 37 pp.

Biblioa. (KB)

R-729-~IHEC An Analysis of Dental Man-
povwer and Education in Illinois. J. A.
DeiRossi, J. E. Eckles, P. D,
Fleischauer, R. J. Melone, 3. F. Mills,
June 1971,

Analysis of the current supply of dental
manpower in Illinois (1969 year end) shows
that, adjusting for expected age-related
activity rates, the estimated number of
full-time equivalent dentists is substan-
tially lower than the nominal supply:

4486 versus 6676, There is a significant
variation in the distribution of dentists
relative to the population. Por example,

a 10% increass in the total number of den-
tists would be necessary to bring all the
county ratios up to the state-to-popula-
tion ratio of about 45 dentists per 100,000
population. A 10% increase in productivity
would reduce the number of dentists re-

« ired %o bring all counties up to th=
state average by about 30%. These estimates
are based on the calculated rates of migra-
tion, retirement, and death. The analysis
suggests that the growth of dental manpower
supply in the state will only be able to
keep pace with population, despite signif-
icant planned increases in dental manpower
training., 73 pp. Bibliog. (KB)

F-746-NIH The BIOMOD User's Reference
Manuwal. R. L. Clark, G. F. Groner,
R. A. Berman. July }71.

A detailed description of BIOMOD, Rand's
interactive graphic deling and simula-
tion system, this report is designed pri-
marily for users of the system. The user
deals with 2 phases of BIOMOD—-construc-
tion and simulation. The section of this
report dealing with the construction phase
provides the information needed to enter

a model into BIOMOD, using any of the lan-
guages provided. The section on *he sim-
ulation phase describes how to select
variables, e.g., for plotting, changing
scales, altering parameter values, changing
integration techniques., The report in-
cludes aids to recovery from system fail-
ures, lists of system-supplied functions
and error messages, and an extensive glos-
Sarye. 148 pp. Ref." (See also R-617,
R-747.) (Author)

R-747-NIH
tation.

The BIOMOD System Implemen-

R. L. Clark, G. F. Groner.







49

analvtic models are described that repro-
duce many features of the experiments.
(Invit2d lecture, 1970 International Sem-
inar on Heat and Mass Transfer in
kheologically Complex Fluids.) 43 pp.

Ref. (See also R-767, R-768, RM-6214.)
({Author)
R-T787-NIH Computer Techniquas for

Pseudocolor Image Enhancement. J. V.

Lamar. June 1971,
Description of computer methods of creat-
ing color sesparations for pseudocolor trans-
formations, made possible by improvements
in microfilm-generating equipment. 2 half-
ton2 process is chosen in which a picture
is 4divided into many small areas and
pseudio-random patterns are plotted in each.,
Twent y-one patterns are designed. The
Dataqraphix 4060 is programmed to produce
35mm microfilm frames containing plots of
the patterns; their densities are estab-
lished by densitometer reading. The ex-
amples described are for creating pseudo-
color transformations based on the two-sep-
aration process, but the technigues are
applicable for processas requiring any
number of separations. A FORTRAN program
has been written to create a 21-step gray
scale, with each step a rectangle con-
structed from the patterns. Two separa-
tions of the qgray scale are generated by
the 4060, and a color scale is produced
using the separations as the red and blue
records in the two-separation process. &
pseudocolor transformation of an image is
created also from digital data. 44 pp.

Ref, (fee also R-596, R-597, RM-5297.)
(KB)
R-B0R~-IHEC in Information Svstem Sup-

porting Health Manpower Planning in

Illinois., F. W. Blackwell, P. D.

®leischauer. August 1971,
Descrivption of the information system de-
velopad for thzs Illinois Health Education
Commission for the support of health plan-
ning in the areas of manpower, facilities,
and education. Three major types of files
are described. The manpower file contains
extensive data on several health manpower
categori=s: dentists, physicians, nurses,
and veterinarians., Procedures for obtain-
ing and usinag files are indicated. The
health facilities file contains data on
all hospitals and other health facilities
in the state, together with related Adata
on internship and residency proqrams. The
health education file is a comprehensive
source of information on all health educa-
tion programs in Illinois, ranging from
physicians and dentists to health techni-
cians and assistants. The information
system is designed so that each file can
be used singly as well as in combination
with other files. Philosophy and objec-

tives of the design are discussed with
respect to bhoth present and future systems.
82 pp. Ref. (KB)

R-831-HEW/RC An X-Y Platform for
RANDSIGHT-Type Instruments. R. W.
Clewett, S. Genensky, H. E. Petersen.
Auqust 1971,

Describes a hand-operated mechanical device

called an X-Y Platform that, when usad with

EANDSIGHT-type closed circuit TV systems

for the partially sighted, permits design

simplifications that lead to lower costs
without sacrificing instrument quality or

effectiveness. The device is placed on a

desk or table below a fixed TV camera.

Reading or writing materials are placed on

its upper surface, which may be easily

moved to the left or right and toward or
away from the user so the camera can tra-
verse a line of print or shift from line

to line. The platform thus eliminates the

need for a movable camera. A detailed dis-

cussion of the construction of the platform,
illustrations, and recommendations for its
operation should be of ve 1e to those who
wish to construct their own platforms.

39 pp. Ref. (KB)

R-836-NYC The Supply of Professional
Nurses and Their Recruitment and
Retention by Hospitals. K. R.
Archibald. July 1971,

Detailed review of the literature on nurses

that deals with the supplv of professional

nurses and with factors that can be ex-

pected to influence their recruitment and
retention by hospitals. The six chapters
of the report cover the following topics:

(1} professional nursing personnel: num=

bers, characteristics, and needs; (2) in-

active nurses; (3) part-time employment

of nurses; (4) child-care facilities for

hospital personnel; (5) job satisfaction

among nurses: and (6) nurses' earnings,

i.e., salary and fringe benefits, The re-

port pays particular attention to data on

nurses in the New York area because it was
prepared as part of a project evaluating
alternative strategies for alleviating the
nursing shortage in New York City munici al
hospitals. 105 pp. Bibliog. (Author)

E-950-RC Evaluating Public Programs
To Save Lives: The Case of Heart
Attacks. J. P. Acton. January 1973,
Analyzes public programs to reduce heart
attack mortality. The analysis is struc-—
tured for a decisionmaker who must make
a program-funding decision for a community
of 100,000 whose characteristics are simi-
lar to those of the metropolitan United
States. Since the decisionmaker must work
within a budget, this report identifies
alternative programs that are economically
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viable and s jgests measures of worth for
evaluating the potential results of each
program. A villingness—-to-pay question-
naire is usad as one basis for valuing

the outcomes. The five programs analyzed
in this report include (1) screening for
high-risk persons and pretreating those
whose EC3s show abnormalities; (2) ambu-
lance with trained nonphysician personnel;
(3) mobile coronary care unit with physi-
cian: (4) community triage center; and (5)
+riage center plus ambulance. Results of
the cost-effectiveness and cost-benefit
analysis are given. The report concludes
that evaluation of lifesaving proqrams can
be apprnached systematically and preferences
of citizens can be incorporated into the
evaluation. 154 pp. Bibliog. (MIM)

R-964-1-0EO/NC Coinsurance and the
pemand for Medical Services. C. E.
Phelps, J. P. Newhouse. October 1974.

Using a formal model of utility maximiza-

tion, a model of demand is developed for

medical services when rei bursement insur-
ance is present, and when time costs are
involved in purchasing medical care. Re-
sponsiveness to changes in insurance cover-
age is shown to diminish as the cost of
time becomes a relativelv more important

(and money price a relatively less im-

portamnt) proportion of total costs for

medical services., Under plausible (and
veak) conditions, the observed responsive-
ness of demand for medical care to either
money price changes or insurance coverage
changes approaches zero as insurance cover-
age becomes complete. The arc-elasticity
for all medical services in the zero to

25 percent coinsurance range is shown to

be on the order of 0.%7. It is estimated

that around 8 to 17 percent more services
would be demanded at a zero coinsurance
rate than at a 25 percent rate. 63 pp.

Bibliog. (BG)

The Health Insurance

P-965-1-0EO
Mewhouse.

Study--A Summary. J. P.

March 1974,
Describes the design of an experiment to
test the effects of varying the extensive-
ness of health insurance benefits. Two
thousand families from four sites are
selected at random and are assigned to one
of sixteen types of insurance plans. The
plans vary the fraction of the bill the
family must pay from zero to 100 percent.
In all plans that reguire some
out-of-pocket payments, such payments are
limited to 5 or 15 percent of the family's
income. Some plans apply coinsurance only
to inpatient services {outpatient services
are free), and some participants are to be
enrolled in a Health Maintenance Or niza-
tion. 55 pp. BRef. (Ruthor)

R-966-HEW An Annotated Biblic :aphy on
Rural Medical Care. K. A. Heald, J. K.
Cooper. April 1972,

An annotated listing of 178 books and

articles concerned with the problems of

rural health care and manpower. The
bibliography includes a subject listing

of reviewed books and articles, as vell

as a table summair zing selected factors

affecting physician location and factors

relate to rural livings 42 pp. (LC)

R-976-0EO The Effects of Coinsurance
on Demand for Physician Services.
C. B, Phelps, J. P. Newhouse. June
1972.
Analyzes effects of coinsurance on demand
for physician services. In a natural ex-
periment, the coverage of 2567 persons
varied from full coverage in one year to
25 percent another year. Physician visits
and expenditures declined by roughly 25
percent. Decline in ancillary services,
while statistically significant, was only
about half as great.' Usage of different
groups of individuals varied inverse y
with their assumed prices of time. The
hypothesis that there was an equal absolute
decline in visits and expenditures among
all individuals cannot be rejected. It
is possible, however, that utilization
is a function of both a money price and 2
time rice, and that the time price is
lover for female dependents. 30 pp.
Bibl >g. (HT)

R-984-RC Intrinsic Oscillations in
Neural Networks: A Linear Model for
rParallel, Single-Unit Pathways. R. J.
MacGregor. August 1972. ’

Describes research which explores the

characteristics of neuroelectric activity

that reflect the intrinsic physical and
configurational properties of neural sys-
tems. The report presents an analytical
exploration of neuroelectric oscillation
in confiqurations consisting of two par-
allel, single-unit pathways feeding back
on a single primary cell. A linear model
with time-lag is used to derive theoreti-
cal maps of the characteristic states of
such systems. It is found that increasing
the mean interconnection coefficient in-
creases the endurance of the leading
characteristic state, and increasing the
average interunit conduction time in-
creases the number of states that endure
for relatively long times as ¢ .pared with

representative times of the system. A

differential in conduction time between

two parallel pathways essentially tends

to (1) increase the number of characteris-

tic states in a given frequency range;

(2) slightly increase the endurance of a

given characteristic state; and (3) some-

what relax the conditions for stability




{except for the case of two parallel ex-
Bibliog.

citatorvy pathways).
(PB)

29 pp.

R-1002-PR Altitude Bends in Humans: An
Investigation Using Mathematical Models
and a Computer, J. H. Bigelow, J. C.
DaHaven, K. Shapley. August 1972,

Uses biomathematical mod=ling techniques

and a computer to derive predictive formu-

las and other information about the inci-
dence of altitude bends in humans with
relation to prior denitrogenation, activity
at altitude, and individual physiological
characteristics. The models represent
pertinent human functions, such as respira-
tion and metabolism, and predict the ef-
fects of charges in these functions, as
induc2d by alterations in total pressure,
work level, and denitrogenation, on the
formation and composition of bubbles in
tissues. Bends is believed caused by the
growth of gas bubbles in the blood and
other tissues and their accumulation at
specific locations, especially at the
joints. The computer models are exposed

to the rangz of conditions knot to cause

bends at altitude. BAmong other findings,

modal results strongly suggast that the
rise in bodv-core temperature that accom-
panies exercise increases the incidence of
bendis at altitude, Th 3, technigues that
control core temperature near normal at
altitude may be useful preventives. 112 pp.

Ref. (P3)

R-1008-RC Rand?'s Work in Health and
the Riosciences. ™. BA. Rockwell,
March 1972,

An overview of Rand's health-research

program, this report brief{ v descri =es

progress to date in the five topics with

wvhich Rand is concerned. They are (1)

an analvsis of broad issues of govern-

mental health policy, (2) improving the

system by which health care is dispensed,

(3) improving the prevention, diagnosis,

and trea ent of disease, with ar em-

phasis on decisionmaking by physicians,

(4) understanding the physiological mech-

anisms of life and disease, and (5) de-

veloping tools and methods for studying

problems of modern society that have a

bearing on health care. 25 pp. (CD)

E-1040-HEW/RC Advances in Closed Cir-
cuit TV Systems for the Partially
Sighted. S. Genensky, H. E. Petersen,
H. L. Moshin, R. W. Clewett, R. I.

Yosh: 1ra. April 1972.

Two Rand-designed CCTV systems called

RANDSIGHT I and II are described which

permit the partially sighted to read

printed material or write with pen or
pencil. CC systems are of value to over

800,000 partially sighted Americans. A
testing program involving partially
sighted subjects using RANDSIGHT I with an
X-Y Platform is described and results are
given. The kand X-Y Platform (described
in detail) has revolutionized design and
lowered cost of similar commercial sys-
tems. In RANDSIGHT II, a research instru-
ment, the motor-driven camera scans a line
of text automatically or under foot or hand
control, Tosts indicate that no x-ray
hazard exists frorm monitors operating at
acceleration voltages not exceeding 19 kv.
A simple lightbox test for determining
rouqghly whether a CCIV system will benefit
the partially sighted and which can be
administered in a physician's office is
presented. A comprehensive list of cri-
teria for constructing a rationally de-
signed CCTV system is given. (The word
RANDSIGHT is the Certification Mark of The
Rand Corporation.) 98 pp. Ref. (Author)

R-1054-0FE0 Demand for Health Insurance:
A Theoretical and Empirical Investiga-
tion. C. E. Phelps. July 1973.

Develops a theory of demand for reimburse-

ment health insurance that incorporates

tha effects of the insurance on demand for
medical care. This theory applies to
insurance vwith a limited number of param-
eters available for consumer choice

(a2 coinsuranc2 rate and a maximum payment).

Household interview data from a 1963 survey

are used to study actual insurance param-

eters chosen by the sampled families.

Demand for reimbursement insurance is also

estimated from aggregated (annual) time

series data, where the variable studied

is average coverage level of the por .a-

tion. Key esults of the studies show

that the estimated income elasticity for
insurance is .2 to .4 and that estimated

own-price elasticity is -.25 to -1.1,

depending on the type of insurance. 210

pp. Bibliog. (Author)

R-1080-PR Mathematical Models for
Simulating Physiological Responses to
Severe Military Stress: Fenal Function
Details, J. H. Bigelow, J. C. DeHaven,
M. Shapley. June 1973.

A previous model of the renal function and

compartmented whole body, which incorpo-

ratdd actions of antidiuretic hormone on
urine flow and composition, is extended to
include the influences of additional phe-
nomena, many exogenous to the kidney.

These include the intrinsic-osmotic ef-

fect of water; details of the body's anti-

diuretic hoi »ne cycle; gastrointestinal
exchanges; changes in glomerular filtra-
tion caused by alternation in blood volume
and pressure; and resistance to flow across
kidney tubular walls. The responses of the
model were validated by comparison with







book gives the meaning and frequency of
responses to guestions that are on magnetic
tape. The marginals are not weighted in
this report, although the weight column re-
mains on tape. This work is designed to
facilitate future analyses of the data as
well as to provide a readv reference for
rapid overviews of the status of health
conditions and the use of existing ser-
vices, 156 pp. (RS)

R~1162-NYC/OEO Population Health Sur-
vey for 1969-70: Codebook and Margi-
nals. J. P. Acton, L. J. Clark, R. J.
Young. January 1973.

Lists, in abbreviated form, the guesticns

asked and the frequency of coded responses

for the Population Health Survey of New

York City residents in 1969-1970. The

Survey Research Center of the City Univer-

sity of New York performed most of the

field work ard coding, using cluster sam-
pling in five New York City boroughs,

The questions dealt chiefly with health

conditions and use of health services,

ali sugh there are also questions on many

relavant sociodemographic characteristics

of the raspondents. Approximately 516

vcolumns" of information are available on

13,356 respondents., The codebook gives

the me2aning and frequency of responses

to gunestions that are on magnetic tape.

The marginals are not weighted in this

report, although the weight column remains

on tape. This work is designed to facili-
tate future analyses of the data as wvell
as to provide a ready reference for rapid
overvi=aws of the status of health condi-
tions and the use of existing services,

146 pp. (R3)

R-1189-0EO/VNYC Demand for Health Care
When Time Prices Vary More Than Money
Prices. J. P. Acton. May 1973,

L survey of users of New York Municipal

Hospital Cutpatient Devartments was useqd

to examine factors that determine demand

for medical services., In particular, this
study concentrates on nonmonetary factors
that may be important as money prices fall

(dus to spreading health insurance or

the enactment of National Health Insurance

legislation). After developing predic-

tions with a utility maximization model,

a simultaneous equation system was speci-

fied such that the distance one travels

to receive free ambulatory care is endo-
genous. The empirical results support

the major predictions of +he formal model.

A number of suggestions are made for pol-

icymakers either at the fedaral or city

level. 47 pp. Bibliog. (Author)

R-11?7-NC/OEO Price and Income Elas-
ticities for Medical Care Services.

J. P. Newhouse, C. E. Phelps. June

1974,
Presents a theory of the demand for medi-
cal care services that is a generalization
of Michael Grossman's investment model in
three ways: Medical care is not treated
as a homogeneous commodity but disaqgre-
gated to hospital and physician services;
the price of the provider selected and
medical insurance are treated as endo-
genous; variation in price per unit of
services among providers is allowved for
and explained. Preliminary estimates of
price and income elasticities are pre-
sented using data on heads of families in
the labor force from the 1963 Center for
Health Administration Studies survey.
These data show price elasticities to be
on the order of -0.15 for hospital length
of stay and physician visits and wage
income elasticities to be near zero.
41 pp. Bibhliog. (Author)

R-1216-0EOD Mental Health, Dental Ser-
vices, and Other Coverage in the Health
Insurance Study. L. A. Clasquin.
November 1973.

Cost, transitory demand under experimental

conditions, and likelihood of inclusion of

mental health and dental insurance hene-
fits in a national plan are discussed as
criteria for determining the scope of
coverage in the Health Insurance Study.

The cost of a dental program is affected

by the mean age of the covered population.

Dental coverage appears likely for children

under 18. The cost of outpatient psy-

chiatric services is related to an ob-
served correlation between the demand for
mental health and that for general medi-
cal services and to the nature of the
covered population. Coverage of psychiat-
ric benefits to an uninsured population
would result in some transitory demand,
but, based on available data, a precise
estimate cannot be made. Inclusion of
some mental health services appears pos-
sible, but coverage would probably be
restricted. Tha provisions for other
benefits are also reviewed. 38 pp,

Bibliog. (Author)

P-1220-HEW Services for Handicapped
Youth: A Program Overview., J. S.
Kakalik, G. D. Brewer, L. A. Dougharty,
P. D. Fleischauer, S. Genensky. May
1973.

A cross—-agency evaluation of government

programs for the more than 9 million men-

tally or physically handicapped youth
aged 0-21 who are impaired enough to
require services not needed by “normal"
youth. The programs are grouped into
areas and discussed by the five different
types of agencies that administer them:
health, welfare, education, vocational
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ternal irises, and telescopic spectacles.
60 pp. Ref. (ET3)

R-1420-HEW Improving Services to Handi-
capped Children. J. S. Kakalik, G. D.
3rewer, L. 2. Dougharty, P. D.
Fleischauver, S. M. 3enensky, L. M,
Wallen. May 1974.

Fvaluataes current policies and recommends

new policies for improved delivery of

services to handicapped youth, with em-
phasis on children with impaired hearing
or vision. Over 50 major federal programs
and hundreds of state and local programs
spend nearly ¥5 billion a vear on services
to all handicapped youth. Most of the
programs ar=2 worthwhile but the system
could do far better. Any large-scale ef-
fort to improve it must begin with basic
service needs, such as prevention, identi-
fication of handicapped youth, direction
to service providers, medical treatment,
corrective aids, special education, coun-
seling, vocational training, dob placement,
financial assistance, and research and
development. The report develops several
models of government roles for providing
services, and presents ar array of recom-
mendations keved to various levels of ef-
fort the government may be willing to un-

dertake. (See also R-1220, R-1420/1.)

342 pp. (WH)

R-1420/1-HEW Improving Services to
Handicapped Children: Summary and Re-
commendations. 3. D. Brawer, J. S.

Kakalik. May 1974,
This is a summary of R-1420. See abstract
ahove, 64 pp. (WH)
R-1454~HEW Federal Manpower legislation

and the Academic Health Centers: An

Interim Report. 3. M, Carter, D. S.

Chu, J. E. Koehler, R, L, Sliahton,

A, P. Williams, Jr. 2pril 1974,
Medical school admissions dzcisions have
been responsive to federal policies and
social concerrns regarding equality of
access for women and minorities. State
schools and state-supported private schools
discriminate in favor of residents. Pri-
mary care physicians are choosina specialty
training. The more ambulatory care this
training includes and the earlier it is
introduced, the hiqgher its costs. Llimita-
tions of cost allocation in joint produc-
tion precludes any unambiquous determina-
tion of education costs. Strong inter-
dependencies among patient care, research,
and education mean strong interdependencies
between federal decisions in health man-
power and other health care areas, Capita-
tion grants succeeded financial distress
grants for financing medical school opera-
ting costs, but they could not affect

factors underlying past financial diffi-
culty. AaAcademic health centers would react
to cutbacks in institutional support by
seeking replacement funds and altering
programs; replacemrent funds will come from
tuition increases, state appropriations,
and clinical faculty practice earnings.,
Greater reliance on faculty earnings will
require that clinical care in teaching
hospitals be oriented away from primary
care. 100 »p.

(Aut hor)

R-1469-NYC Methods for Assessing
Inpatient Nurse Staffing Fequirements.
J. M. Tien. April 1974.
A dohns Hopkins model for determining
nursing needs of hospital patients is
modified and applied to NYC's municipal
hospitals. Statistical models reveal
demands for nurses in light of (1) patient
needs and (2) nurse days off (absent2eism
and sickness). The analysis considers
demands for permanent and per-diem nursing
staffs. A new staffing standard, derived
from the nurse requirement model (using
data from the Hopkins study and from a
survey of patient needs in HHC hospitals),
is used to assess the requirements of two
large municipal hospitals. A nurse float-
ing pool should be established in each HHC
ospital to meet patient demands beyond
wvhat can be satisfied by the fixed staff.
The pool should include all per diems and
between 5.5 and 12.2 percent of the fixed
staff. The flexibility inherent in a
floating pool would eliminate the need for
each hospital to hire between 3 and 9 per-
cent additional fixed staff. Procedural
problers in establishing such a pool are
discussed. 87 pp. (Author)

R-1481-CHD Medical Manpower Models:
Need, Demand, and Supply. J. R. Lave,
L. B. lave, S. Leinhardt. March 1974.
How many physicians are needed? Can they
be obtained? A framework within which to
explore these two questions is proposed
together with a review of recent litera-
ture. Section I outlines the increase in
planning. Section II defines the goal of
the delivery system as an improvement in
the health of the population and raises
the difficulties of implementing the goal.
Section IIT reviews methods for forecasting
need: (1) professionally defined stand-
ards, (2) physician/population ratios, (3)
economic models of demand, and (4) system
models of the delivery system. The first
two bear little relation to the expected
utilization of physicians or to the goal
of improving health. Economic models re-
flect utilization, but neglect access
costs. System models suffer from estima-
tion problems and the lack of outcome
measures. Section IV focuses on the sup=-







zation of the clinical research process,
to varify the existence of prohlem areas
amenable to information science solutions,
and to provide a data hase for initial de-
sign specifications of a computer system
to assist clinrical investigators in their
data manipulation tasks. The results (1)
verifyv the low utilization of large com
puter centers by clinical investigators;
(2) identify data processing impediments
to clinical research; (3) suggest henefits
that might result from their alleviation;
(! provide broad design parameters for a
data storage, retrieval, and manipulation
system; (5) unrderline the need for human
assistance as well as hardware and soft-
ware; ard (6) document the enthusiasm of
clinical investigators about the develop-
ment and support of a well designed data
manipulation tool. 82 pp. Ref. (Author)

R-1542-N1IH Z Plan for the Development
and Evaluation of a Data Management and
Analvsis System for Clinical Investiga-
tors. G. F. Groner, M. D, Hopwood,

N. 4. Palley, N, Z. Shapiro, W. L.
Sibley. Rugust 1974,

XA plan, part cf the NIH-sponsored CLINFO

project, for developing, installing, opera-

ting, and evaluating a prototype, mini-
computer system designed to meet many of
the informaticn processing needs of medi-
cal resz2archers that are reported in

R-1539 while Leing economical, easily

accessible, and widely usable. The

three-year plan calls for developing an
initial prototype system aimed at helping
clinical investigators collzct, organize,
store, retrieve, and analyze their re-
search data; installing copies at two
clinical research centers where they will
be exparimentally evaluated; modifying the
systam to maximize its acceptability;
developing operating and maintenance pro-
cedures and reauirements for personnel;
estimating benefits and cperating costs;
and possibly testing conclusions at an
additional site. The report describes the
initial system, operating and personnel
characteristics, and how the plan will be
effected. (See also P-1621.) 61 pp. Ref.

(Ruthor)

E=1551-RWJF Some Trends in the Delivery
of Ambulance Services. J, Chaiken,
R. J. Gladstone., July 1974,
A discussion of the organization of emer-
gency ambulance agencies and their communi-
cations systems, levels of training of per-
sonn2l, and travel time characteristics.
The report is based on data obtained from
179 grant applications to the Robert Wood
Johnson Poundation, representing agencies
t 1t serve about two-thirds of the popula-
tion of the U.S. Findings include: Pur-
veyors for whom emergency service is a

secondary function are gradually being
phased out. Nationwide standards concern-
ing citizen access to emergency medical
help, training of personnel, and communi-
cation systems, which have been developed
without evaluative studies showing they are
valid, are not now met by most agencies.
Obstacles to rapid installation of dial
9171 systems are still severe, with many
regions opting temporarily for alternative
access systems, such as use of area code
800. However, ambulance agencies believe
they can correct existing command-and-con-
trol deficiencies within a 2-year period,
given sufficient funding. 49 pp. R2f.
(Author)

R-1572~CHD California Health Manpower:
An Cverview of Trends and Policy
Issues. A. J. Lipson., March 1974,

Based primarily on review of health man-

power literature and interviews with state

officials, researchers, and providers of
health servicas, this report is an over-
view of state activities that influence
health manpower supply and distribution.

To maintain an adequate supply of health

manpower, the state is not only concerned

with the output of training institutions
and retaining health professicnals ed
cated in the state, but also with inmigra-
tion from other states and countries. Re-
sponsibility for decisions and action to
determine and achieve manpower objectives
is nov fragmented among many state agen-
cies, providers cf health care, and public

and private training institutions. An im-

portant question for the state is how to

develop institutional arrangements that
will provide a framework for continuously
determining its health manpower goals and

coordinating policies to achieve them, A

key element in such a system is the devel-

opment of analytic capability and data that
will permit examination of alternative man-
power goals and policies. 160 pp.

Bibliogq. (BG)

R-1583-HEHW Peer Review, Citations, and
Bioredical Research Policy: NIH S5rants
to Medical School Faculty. G. M.
Carter. Dacember 1974,
Considers two descriptions of the scienti-
fic output of grants from NIH to medical
school faculty: the judgments rendered on
grant applications by NIH study sections
and counts of citation data. Average
priority scores and the fraction of appli-
cations disapproved between 1968 and 1973
are presented and changes over time are
analyzed. A sample of 747 research project
grants and all 51 program project grants
awvarded to medical school faculty on a com-
petitive basis in fiscal year 1967 was
selected and publication and citation data
retrieved. The correlation between the




two output measures is found and they are
used to compare research projects to pro-
gram projects, to examine quality of in-
vestigators who responded to the war on
cancer and the effect of levels of support
lowar than those of PY 1967 for the NIH

extramural research program. 90 pp. Ref.
(Author)
R—-1614-HEW A Double X-Y Platform for

FANDSIGHT-Type Instruments. S. M.

jenensky, H. E. Petersan, R. W. Clewett,

Y, L. Moshin. December 1974,
The third in a series of reports to studv
the information transfer prohlems of the
partially sighted. This report contains
a detail=d Aescription of a double X-Y
platform, which can b2 used in conjunction
with a closed circuit TV system for the
partially sighted and substituted for the
singl= X-Y 2latform that has proved so
us2ful in such svstems. The double X-Y
Platform permits the partiallv sighted to
read printed and handwritten material and
to comfortably copy from or take not=2s on
what has beer read., The platform's two
rectanqular working surfaces are designed
to allow the user to change from reading
+o writing (or writing to r«ading) without
having to search for the line where he
lef+ off. Other techniqunes were cxplored,
and a saries of experiments were performed
with the cooperation of four partially
sigh-el people using the different techni-
ques. S2e also R-1402 and ¥-1537. 43 pp.

ref., (E73)

P-1621-NIH 2 Prototype Data Management
and Analysis System for Clinical Inves-
tigatars: An Initial Functional De-
scription. ®. L. Sitkl=y, M. D. Hop-
wood, G. F. Groner, M. A. Palley.
sugus+ 1974,

ke initial functional specifications for

a minicomputer-based prototype data manage-

ment and analysis system to be used in )

investigating the role of such systems 1n
clinical research. This pro*otype 1S being
developad as part of the CLINPO project,
which is sponsorad by the Division of
nesearch hesources of the National Insti-

tutes nf H=zalth. In addition to its ¢ :a

managem=nt and analysis capabiliti¢s, the

prototype will collect data that will ke
used to 2valuate its effectiveness in
clinical rescarch centers, wher2 th2 pro-
+otype will he installed on an experi-
mental basis. The discussion of the func-
+ional specifications is preceded by a re-
view of the requirements leading to the
reed for the functions. The reguirements
and the specifications form the foundation
for the detailed design documents that
will be produced before actual system

implementation begins. See also E-1539

ard R-1542. 48 pp. Ref. (JDD)

R~-16 35-0F0 Porecasting Demand for
Medical Care for the Purpose of Planning
Health Services, J. P. Newhouse,
December 1974,

How complex a model is needed to predict

the demand for health services in the U,S.?

To overcome the high cost of obtaining in-

formation for sophisticated models, New-

house estimates a simplified version of a

model for predicting the demand for hospi-

tal and physician services to ascertain

the model's pr« erties. "Simplification"

involved making demand a function of o .y

demographic variaktles, which can readily

be obtained, and omitting 2asures of

health status, price, and insurance cover-

age, which are unavailable. Unfortunately,
this simplification is i iractical for
today's health planning because changes in
insurance influence demand too greatly to
be omitted from predictive egquations, even
if data on labor force participation, in-
come, and education are available as ex-
planatory variables. These variables are
not satisfactory proxies. Over time, in-
surance |y cease to be as critical in pre-
dicting demand, but for the next several
years it is likely to remain important.

24 pp. Ref. (D3S)

R-1651-CF Raeview of Federal Programs
To Rlleviate Rural Devprivation. P. 2a.
Morrison, S. M. Mazie, K. B. Rainey.
Jr., S. Purnell, H. J. Boissevain,
Coleman. December 1974,

Reviews programs to alleviate rural depri-

vation in material well-being, health, and

legal services. Human resource develop-
ment programs worthy of expansion are

Cperation Hitchhike, Area Concept Expan-

sion, Concerted Service in Training and

Education, Operation Mainstream, and Neigh-

borhood Youth Corps. Area development pro-

grams are expensive and have diffuse ef-
fects. Job placement and migration pro-
grams suggest that r. ocation assistance

is an inexpensive way to provide jobs for

the une 1loyed. OF0's successful Legal

Services Program attacks the vast unmet

demand for individual rasa handling; there

is eaqual need for le aid in economic
and civil rights matters. Unmet health
needs exacerbate rural poverty. Various
programs inf luence the geographic distri-
bution of doctors, encourage clustering of
health facilities, and promote the use of
paramedical personnel. All such
supply-side programs will be deficient,
however, until the rural poor are enabled
to speak for themselves and provide diag-

nostics from within. (See also R-* 31,

R-1103.) 75 pp. (WH)




RAND MEMORANDA

RM-2519~PR 2 Mathematical Model of

the Human External Respiratory System.

G. B., Dantzig, J. C. DeHaven, I.

Cooper, S. M. Johnson, E. C. Deland,

H. E. Kanter, C. F. Sams. September

1959,
The results of a mathematical simulation
of the external respiratory function to
illustrate the thesis tha+ important sub-
systems of the human body can be studied
by mathematical programming techniques
tha+t have been used to program and control
complex military and industrial systems.
Two mathematical models were set up to
represant the more important of the known
interrelated physiological functions and
chemical reactions involved in the human
respiratory system. Model I uses a sim-
plified concept of the hemoqglobin molecule,
and Model II is based on linus Pauling's
theory of the complex hemoglobin molecular
structure, 109 pp.

{IM=2907-RC A Mathematical Model of

prug Distribution and the Solution of

pDifferential-Difference Equations. B.

Kotkin. January 1962,
Consideration of a mathematical model of
drug distribution to study the time course
of the concentration of a drug injected
into the body and of the concentration of
the compnunds formed in the various organs.
This leads to a system of differential-
difference equations that arise from the
time delays inherent in the physical proc-
éss of the recirculating blood. The solu-
tion of such a system presents computa-
tional difficulties not encountered in
ordinary differential egquations, particu-
larly in its demands on machine storage.
The author 1escribes some digital-computer
parameter experiments designed to study a
two-organ mndel as a quide to the biologist
in selecting drugs and inijection procedures
for optimal effect. A new method for the
computational solution of differential-
difference equations is suggested. 30 pp.

RM-3212-PR Reactions of Hemoglobin
and Steady States in the Human Respira-
tory System: An Investigation Using
llathematical Models and an Electronic
Computer. J. C. DeHaven, E. C. Deland.
December 1962.

A report on results of mathematical ex-

periments performed with a detailed

model of the human external respiratory

subsystem. An earlier stu {(RM~2519,

"2 Mathematical Model of tne Human Ex-—

ternal Respiratory System") discusses the

mathematical basis for the model and dem
onstrates the general feasibility of the
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approach. This memorandum describes the
considerable improvements in the theory
and the structure of the model., It also
demonstrates the ability of the improved
model to simulate satisfactorily, and in
detail, the responses of the subsystem
under a wide range of conditions. 193 pp.

RM-3393-PF A Neural Net for Consumma-
tory Behavior. E, W, Paxson, I. Barr.
January 1963,

A description of a neural-net representa-

tion of eating behavior in animals. Using

the apparatus described in RM=-3406, 2

General Neural Net, the authors design a

neural net that approximates the observed

behavior of a feeding animal in that (1)

the duration of eating time depends on the

amount of deprivation, (2) eating ceases be-
fore ingested material can be metabolized
and thus affect the central nervous system,
and (3) bursts of eating alternate wvith
brief resting periods as satiety is ap-
proached, the former decreasing in duration
and the latter increasing. 21 pp.

RM=-3405-?R An Elementary Cortical
Cylinder. E. W. Paxson. November 1962.
This Memorandum is concerned with an elec-
tronic digital simulation of a cortical
cvlinder. A simple initial model designed
to check out the 7090 program for neural
nets is described, and the results of com-
putation are given. The model is grossly
analogous to a small cylinder through the

cortex. 14 pp.

RM-3406-PR A General Neural Net,
E. W. Paxson, J. W. Smith.  November
1962,

This Memorandum is concerned with an elec-
tronic digital simulation of a general
neural net. For example, connectivity and
transmission times along links are at the
pleasure of a naet's constructer. Time is
not quantized (except as demanded by the
"grain®" of the cor utation). Eight of the
synaptic mechanisms distinguished by
Bullock are permitted, and the assisted
synaptic learning theory of Milner is in-
cluded. The net described has been coded
for the IBM 7090. 17 pp.

RM-3416-PR A Programming System for
General Neural Nets. J. W. Smith,
January 1963, :

A description of the electronic digital

simulation aspects of the computer pro-

gramming system used in the study of gen-
eral neural nets presented in BM-3406-PR,

"2 General Neural Net." ‘ e system, called

NETI, allows investigators to construct

nets, maintain files of nets, and compose

and execute preplanned programs of exper~




60

imentation on nets. Such experimental
proqrams mayv effect repeated simulations
of a single net or collection of nets with
intersimulation variation of net compo-
nents, parameters, and stimuli, and may
interrogate, test, and vary such elements
within an individual simulation. U8 pp.

RI/-3541-P& Analysis of Chemical Con-
stituents of Blood by Digital Computer,
J. V. Malonev, J. C. Dehaven, F. C.
DeLand, G. Be. Bradham. 2pril 1963,
% report on results of a blind competition
between expariments perform~d withk a mathe-
ma*ical mod=21 of the human respiratory
suhsystem using an electronic computer and
others perfsarmed by a tezam of physicians
ard chamists workina in a surgical labo-
ratory on the same biochemical preblems.
=te moial proved adequat2 to forecast accu-
rately the changes that will occur in this
subsystem when it is subjected to various
forms of stress. U0 pp.

xF=-3665-YIH A Mathematical “odesl of
zadiation and Population of Cell Colo-
ries--I: Two-Dimensiornal Random-Walk
vodel. R. E. Bellman, 4. E .ind,
BR. ¥Xotkin. July 1963,
% ma-hzmatical model design2d to study the
zffoct of radiation on the population of
cell colonizs for cancer research. It is
a simple moi=2l that follows a cell through
a +wo-4Aimension random walk, where one
Aimznsinon rapresznts state of growth and
tte other, state of health or number of
sites damaged. The c2l1l is subjected to
radiation exposur2 at prescribed times
and dosas, which can he varied, Th2 cell
will eventually eithker divide or h“ecome
sterile. An IBM 7090 FCETRAXN proaram of
the 4ont2 Carlo procedure presents a sta-
tistical summary of results at th= absorh-

ira barrier. 17 pp.

EM-3677-PFR Conditions for a Homogeneous
vixture To Be Ideal, Y. %. Shapiro.
Jun2 1363.

A study eostablishing conditions for the use
of certain techniques tn determine chemical
eguilibrium in such areas as physiology and
bio: jv. Hc igeneous mixtures of three or
mora chemical species at fixed temperature
ard pressur2 are considered, Conditions
ar> obtainel for such mixtures to be ideal
over some ranae of chemical compositions.
Classically, ideality has been obtained as
a resul* of arious assumptions concerning
the int :rmolecular forces operating in the
mixtura. The conditions pr=sented here are
indenendent of any such explicit assump-
tions. The work applies *to a continuing
proaram of biological research, dealing
especially with physiological responses to
unusual environments, It also applies *to

chemical problems in rocket propulsion
systems studies, upper atmosphere studies,

re-entry studies, etc. 20 pp.

RM-3707-2FE The Linear-lLogarithmic Pro-
grarming Problem. R. J. Clasen. June
19€3.

The develop 'nt of the algebraic solution
of the linear-logarithmic programming
problem, derived by means of Lagrange mul-
tipliers. Two numerical methods for solv-
ing the problem are then given, one of
wvhich is a genaralization of a method pre-
viously used to solve the chemical equi-
lihriur problem. Convergence has not been
proven for zither of these methods; a
numbar of large chemical equilibrium prob-
lems, however, have been solvedi using one
or both of th2 methods. 17 pp.

RM—-3716-NIH A Numzrical Approach to
the Convolu*tior Equations of a Mathe-
matical Model c¢f Chemotherapy. R. E.
Rellman, B. Kotkin, July 1963,
A discussion of the physical assumption
of laminar flow in the large lood vessels,
This flow complicates the mathematical
model of druq distribution in the boily by
introducing convolution terms which are
diffic Lt computationally. This Memoran-
dum tackles the new equations of the
chemot herapy model and presents a method
suitable for programming this as well as
othar hiological systems involving equa-
tions of this type. The method of differ-
ential approximation applied to the convo-
lution equations raduces this model to a
systam of diffarantial-difference equations
that can be solved computationally. 18 pp.

RM-3777-ER Dynamic Programm 149, Learn-
ing, and 3daptive Processes. R. E.
Bellmar. September 1964.

An indication of how the mathematical

techri. e of dynamic programming can be

used to handle a number of processes that
arise in biology, engineering, economics,
and psychology and, in general, to deal
with a wide class of vroblems that require
learning ani adaptation because of in-
sufficient information ahout the nature of
the underlying process. 18 DpF.

RM=-3R3I5~-NIH A Note on the Computational
Sclution of a System of Differential
Equations with Varying Time-lLags.

. E. Bellman, B. Kotkin. November
1963,

A description of how a technigue for the

rec ction of the solution of differer

tial-differance equations with one

time-lag to the sol :ion of systems of
ordinary differential equations can he
extended to the mare mplex situation




involving different time-lags. The method
is important to the study of more realis-
tic models of chemotherapy. 9 pp.

RM-3868-PR A Neural Net for Adaptive

Behavior. S. H. Block. December 1963.
Using th2 apparatus of RM-3406-Pk, a neural
net is designed to demonstrate the concepts
of adaptive biological processes as de-
scribed by W. BR. Ashby. The basic assump-
tion is that there exist certain cells
vhosa firings represent a state of warning
and that, to survive, the organism must
keep the activity of these cells within
certain limits. This net consists of four
groups of c=211s that represent the organism
and a single group of input cells that rep-
resent the environment. When the organism
is presentel with environmental conditions,
it will demonstrate adaptive behavior,
i.e., it will attempt to minimize the
leng+h of time needed to counteract the
adverse offz2ct of the environmental con-
ditions upon the organism. 28 pp.

A Neural Net for the Recall
December

RM-3872-PR
of Seguences. E. W. Paxson.
1963.

A report on a neural net used to study

certain elementary aspects of the overt

behavior of the central nervous system.

The net presented in this Memorandum is

based on the requirement that all the ele-
ments in a seguence, presented as stimuli
during a short interval of time, must re-
main present as a serial memory trace and
be available for serial recall in the

order given., Time may be represented by
spac2 storage along a chain of neutrons.
Consequently, a mechanism equivalent to
scanning is needed to lay down the trace
and to replay the sequence. 30 pp.

RM¥-3935-1-PR Mass Action Laws and the
Gibbs Free Energy Function. WN. Z.
Shapiro, L. S. Shapley. September 1964,

A discussion of problems arising in the

computation of chemical equilibrium. This

report contributes to our ability to apply
electronic co iuter techriques in the anal-
vsis of complex chemical systems. The

Memorandum considers certain previously

unresolved questions of mathematics and

chemistry concerning the existence and
uniqueness of a solution to the equations
arising from the mass action laws, the ex-
istence and uniqueness of a composition
that minimizes the free energy, and the
precise relation .ip between the two,

Mathematical tools unavailable in Git s°

time are employed in an attempt to answer

these questions. 61 pp. Bibliog.

RM-3948-NIH Numerical Solution of
Functional Equations by Means of Laplace
Transform--I: Renewal Equation. BR.
Bellman, R. E, Kalaba, J. Lockett.
cember 1963,

Earlier mathematical and computational

studies of cancer chemotherapy showed the

need for the development of methods to
handle convolution integrals computation-
ally. The Memorandum gives techniques for
the numerical inversion of Laplace trans-
forms. The methods are also useful in
treating wide classes of equations arising
in bioloqv, chemistry, operationz re-
search, and similar studies. 19 pp.

RM-3983-NIH Stable Modes of Activity

in Pacemaker Neurons with Open Loop

Synaptic Output. T. H. Bullock,

G. P. Moore, D. H, Perkel, J. H.

Schulman, J. P, Sequndo. February 1964,
The consequences of inhibitory or excita-
tory interactions between pacemaker neurons
vere predicted mathematically and through
digital-computer simulations, and were then
confirmed experimentally in abdominal gan-
glia of Aplysia californica and in stretch
receptors of Procambarus clarkii. Charac-
teristic self-stabilizimg discharge pat-
terns occur under conditions that do not
involve feedback. Increased arrival rates
of inhibitory or excitatory input can cause
a "paradoxical" increase or decrease in
firing rate. 19 pp.'

RM—-408B-NIH Numerical Solution of
Functional Egquatjons by Means of laplace
Transform--IV: Nonlinear Equations,

R. E. Bellman, R.' E. Kalaba, J. Lockett.
May 1964,

A demonstration that the method of succes-

sive approximations, coupled with the

numerical inversion of Laplace transforms,
provides an effective computational ap-
proach to mathematical studies of biologi-
cal systems with their main nonlinear
functional equations. 21 pp.

RM-4128-PR On the Behavior of a Chemi-
cal Equilibrium System When Its Free
Enerqgy Parameters Are Changed. N. 2.
Shapiro. May 1964.

Computation of an inequality furnishing

information about the behavior of a chemi-

cal equilibrium system when its free
energy parameters are changed. The result

is proved by viewing the solution of a

chemical equilibrium problem as the res .t

of mini .zing the free energy function.l

If the solution were viewed in terms of

the mass action laws, the proof would be-

come more difficult. 13 pp. i




M= 32-NIH A Digital-Computer ¥odel
ot Nerve-Cell Tunctioning. D. H.
Parkel. June 1964,

A description of a mathematical model of
nerve-cell functioning embodied in digi-
tal-comprter orograms that simulate the
behavior of nerve cells, their intercon-
necting fibers, and extrinsic sourcas of
imp' s2s. The simulation is not performed
over a sequence of equally spaced time
steps, but rather utilizes a continuous

t im2 parameter. The memorandum describes
the workings of two programs embodying the
model: one for a single cell, tte other
for a network. Some propos¢d modifica-
tions of th2 mod=21 are also discussed.

51 pp.

FRM-#138-NIH Estimation of Heart Param-
eters ;jing Skin Potential Measurements.
k. E. Bellman, C, Collier, H. H. Kagi-
wada, R. E. Falaba, R. Se¢lvester, May
1964,
A sketch of a mathematical model relatirg
ventricular divoles to surface potentials.
It is shown that the inverse problem--that
of detarmining heart parameters on the
basis of skin potential measurements--may
be view=d as a nonlinear multi-point value
problem. Some numerical experiments show
that quasilinearization provides a feasi-
ble method of solution. 18 pp.

FM-4175-NIH 2 Three-Organ Drug Distri-

bution Model Includinag the Kidney.

J. L. Jacquez, B. Kotkin, I. Cooper,

J. D. Bu=211l., Rugust 1964,
mhe Bellman-Jacquez-Kalaba mathematical
moed2l of drug distribution was designed to
irvestigate the effect of injecting an ac-
t+ijve chemical agent into the blood stream
by studying the time course of the result-
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ing drug concentrations throughout the body.

Ir the initial studies of a two-organ
being, where both organs wvere linked in
parallel with the circulatory system, one
of the —:gans revnresented ar area of nar-
ticular interest that was marked for selec-
tive localization and the other represented
the remainder of the body. The model
described in this memorandum includes a
third organ, which performs certain func-
tions of th= kidney. The preliminary in-
vestigation is concerned with the effect

of excretion on the concentrations of the
Arug in the body, rather than with a de-
tailed model of the kidney itself. 25 pn.

% Generalized Technique for
emical

RF-4205-PR
Eliminating Species in Complex !
Equilibrium Calculations. N. Z.
Stapiro. September 364,

A consideration of multi- or single-j

chemical equilibrium problems, showing

that under certain circumstances a problam

ase

involving a very large number of different
chemical specias may be replaced by one,
of relatively few species, more amenable
to numerical solution. 31 pp.

EM-4211-NIH Details of the Program

for a Mathamatical Model of Drug Dis-—

tribution Assuming Mixing in the

Large Blood VYessels, S. P. Azen.

October 1964,
A report on an aspect of research to de-
velop a mathematical model of chemotherapy
as an aid in studying problems relating to
distribution and localization of drugs in
the body. Specifically, e Memorandum
presents the completed egquations for a
tvo-organ model in which there is exchange
between the stationary and flowing phases
in the large blood vessels. PResults of a
computer program are also civen., 37 ppe.
BRibliog.

RM-4213-NIH Numerical Solution of
Functional Equations by Means of Laplace
Transform--VIII: Determination of

Weighting Functions. E. E., Bellman,
B. E. Kalaba, J. Locket , September
1964,

L mathematical method for obtaining a
numerical solution to a type of functional
equation that arises in biochemical tracer
experiments. 8 pp.

RM-U234-NIH Detection of Punctional
Interactions among Neurons: A Tech-
nique Using Repetitive Presentations
of Stimuli. D. H. Perkel. BAugust
1964,

Description of a procedure for predicting

the change in the cross-correlation func-

tion when a fixed stimulus is presented at
regular intervals, under the assumption
that the stimulus modifies the firing se-
guence of one or both observed neurons, but
does not affect any interaction paths be-
tween two nerve cells. A comparison be-
tween the predicted and observed cross-

correlation de2nsities then serves as a

means of detecting the activation or modi-

fication of such interaction pathways by
the stimulus. In this experimental situ-
ation, observations of spike trains and
application of the prediction procedure
enable differentiation among: (1) no
interaction between the two cells; (2) in-
teraction unaffected by the stimulus; and

(3)' interaction through pathways themselves

affected by the stimulus. Diaital-computer

simulations of the correspon: ng neural
networks illustrate these cases and the
application of the technique. 37 pp.

Neurophysiological Models:
D. H. Perkel.

RM-4 24 7-NIH
Methods and Applications.




August 1964,
A summary of research in neurophysiological
models done at RAND during 1963, The
author dascribes computer proqrams used to
simulate certain activities of nerve cells
and networks. Outlined are some applica-
tions of these programs to experimental
questions in neurophysiology. 63 pp.

RM-U43U45-PR The Numerical Solution of
the Chemical Equilibrium Problem. R. J.
Clasen. January 1965.

In physical chemistry, the chemical equi-

librium prohblem is that of determining the

distribution of chemical species minimizing
the free enarqy of a system while conserv-
ing th2 mass of each chemical element.

This Memorandum presents the numerical

solution for this problem by describing

methods for starting the solution when an
initial estimate is no% available, and for

making an initial estimate feasible: (1)

both a first-order and a second-order

method for solving the problem in context
of the linear-logarithmic programming prob-
lem, and (2) convergence criteria for most
problems of this type. 91 pp.

RM=-U4347-PR Fluid Ralance and Electro-

lyte Distribution in the Human Body.

E. C. DelLand, 3. B. Bradham, February

1965,
Presentation of a conceptual model and a
mathematical method for computing the
physiological fluid and electrolyte dis-
tribution for selected body compartments
of an average, young, 70-kilogram human
male. The mathematical procedure simulates
the physiological subsystems by incorpo-
rating all the known chemical reactions and
electrochemical relations that seem neces-
sary to establish the fluid and electrolyte
distrihution., The construction of the
model and the mathematical background are
given in heuristic form only, with refer-
ence, for rigorous development, to earlier
reports (RM-2519, RM-3212, ’M-3707,
R¥=-3935-1) . The results of validation
experiments, consisting of chemical
stresses applied to the model, are dis-
cussed. 122 pp. Bibliog.

EM-4375-NIH Numerical Integration of
a Differential-Difference Equation with
a Decreasing Time-lag. R. E. Bellman,
J. D. Buell, R. B. Kalaba. December
1964,
Systems with variable time-lags occur fre-
guently in biology; the common cause is
variable flow rates. Although litt : is
known concerning the effects of these vari-
able lags, this Memorandum demonstrates
how some differential-difference equations
with variable time-lags can be reduced to
a system of differential equations with

known initial conditions.
be studied with ease.

These can then
16 pp.

RM-4406-NIH Computer Studies of Respi-
ration. T. W. Murphy. May 1965,

Part of a continuing study on the applica-

tion of modern data-processing technology

to the analysis of the respiratory and

circulatory systems. The calibration of

the system is described and the abilities
of the device are demonstrated in an in-
vestigation of the tidal volume-dead space
Advantages of this approach
Bibliog.

relationship.

are discussed. 78 pp.

EM-446U4-PR On Membrane Equilibria.

N. Z. Shapiro, L. S. Shapley.. July

1966.
A mathematical study of the equili-
brium properties of two-phase,
constant-pressure-temperature chemical
systems in vwhich there are no changed
particles or intraphase reactions, and
supstances are miscible in all propor-
tions. Th2 different types of equili-
brium compositions and the conditions
that govern them are determined. The
effects of linear variation in the
chemical inputs are studied, such as the
effects on a multisubstance fluid,
separated by a semipermeable membrane, to
which another fluid is slowly added. Among
other results, it is shown that the rela-
tive sizes of the two phases will alwvays
change monotonically, but that the abso-
lute sizes may fluctuate. 71 pp. Refs.

RM-4476-PR A Neural Net for Motivated
Elementary Problem Solving. E. W.
Paxson. August 1965,

Discussion of a neural net that reproduces

the behavior of a simple "animal" that

explores for food when hungry and returns
to a "den" under the drive of homing. The
behavior of the net is demonstrated by
digital computation. A brief critique of
neural net simulation of problem solving
is given. 56 pp. Bibliogqg.

RM-4579-NIH Spike Probabilities in
Neurones: Influence of Temporal Struc-
ture in the Train of Synaptic Events.

J. P. Sequndo, D. H. Perkel, G. P.
Moore. December 1965.

Report of experimental work involving

electrophysiological measurements and com-

puter simulations of interacting nerve
cells. Certain input-output relations are
studied by way of intraneuronal recordings
in isolated visceral ganglia of Aplysia
californica., Experiments in computer-simu-
lated neurons reproduced and extended the
results of the animal experiments. One aim
of the study is to determine: (1) What -
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temporal confiqurations of successive pre-
synaptic spikes, imbedded in the nresynap-
tic spike train, presage the occurrence of
a soik2 in the postsynaptic cell? (2) How
many presynaptic spikes are significantly
involvaed in influential configurations?
(?) What is the effective duration of in-
fluential confiqurations? ard (4) What is
the effact of postsynaptic refractoriness?
84 pp.,

RM-U609-DR Intrinsic Tontrol of Body
?1uid and Flectrolyte Distrihution and
Yrin» Pormation. J. C. DeHaven, N. Z.
Shapiro. July 1965,

i report of investigation or certain physi-

cochemical hypotheses that appear *o ex-

plain how the human body controls fluid
and elactrolyte distributions over time.

A simpl:z model intenda2d to predict compo-

sitional changes in the several body com-

par+ments is shown and the predictive
abiliti=s of larger models that encompass
much of the present knowledge of the chem-
jcal detail of t+he bhody's physiological
compartments arz descrihed. vVarious

methods are presented for introducing t e

intn these models. 143 pp. Bibliog.

RM-46482-RC On the Computational Solu-
tion of an Fquation 2rising in Chemo-
therapy "sing Numerical Inversion of

+he Laplace Transform. %. E. E2llman,
J. ». Buesll, ®. E. Kalaba, J. Lockett.
March 1966,

3 damonstration of how a combination of
the Lavnlace transform plus & numerical in-
version tachnique vields a auick numerical
solution of a set of linear functional
zquations arising in « emotherapy. 10 pp.
Biblioqg.

RM=-U4716-211H Seqmental Differential
approximation and Biological Systems:
in Pnalysis of a Metabolic Process.

F, E. Bellman, ®. Roth. February 196¢€.
dathamatical formulation of a complex
system suggasted by a metabolic process.
mhe formulation allows for certain sub-
processes to operate over finite time
spans within the time intervals. Central
to the mathematical for ilation are the
observed experimental data. It is assumed
that som2 information is availabhle for
each oparating subprocess. A computation-
al method of solution is suqgested. 26 pp.
3iblion.

RM=-4721-NIH Ouasilinearization and
the Rstimation of Chemical Rate Con-~
stants from Faw Kinetic Data. R. E.
Bellman, J. A. Jacqua2z, F. E. Kalaba,
A. S. Schwimmer. August 1965.

Description of a col utational technique

for determining chemical reaction rate
constants, based on measurements of ob-
servabhle kinetic data, Problems are
viewed as nor inear multi-point boundary
value problams for systems of nonlinear
ordinary differential equations, for which
the auasilinearization procedure offers ar
effective means of numerical solution.

The method is illustrated using kinetic
data on some gas phase reactions of
nitrogen ani oxygen. 16 pp.

IM-4733-NIH Inverse Problems in Ecolo-
gy. R., E. Bellman, H. H. Kagiwada,
R. E. Kalabha, ©November 1965,
A study of the gquestion of describing in-
teractions of populations. PFrom observa-
tions of population qrowths, parameters in
models may be estimated. This concept is
illustrated by *wo interacting species.
The sensitivity of the parameters to the
accuracy of the observations is computa-
tionally investigated, using the technique
of quasilinearization. 16 pp. Bibliog.

kM-4816-p® Neuronal Spike Trains and
Stochastic Point Processes, D. He.
Perkel, 3. 1., 5erstein, G. P. Moore.
March 1367,
The mathematical theory of stochastic
point processes in its probabilistic
and statistical aspects is applied to
nerve-impulse sequences. Mathematical re-
sults are extanded and illustrated through
the application of statistical techniques
to the results of computer experiments on
simulated nerve cells, Statistical tech-
niques at several levels of complexity
are use¢ in the analysis of single sta-
tionary spike trains. & set of techniques
is presented for analyzing two spike
trains simultan=ously in the presence and
absence of stimulation., It is shown how
to test for inAdependance of the two cells
and to Adiagnose the sources of dependence
vhen found. The effects of trends in the
data on the computational results are dis-
cussed and illustrated., 147 pp. BR=f

LT« e

RM-U832-NIH A Two-Compartment Mcdal of
the Luna. T. W, “urphy. January 1966.
A report on the modeling of gas exchange
in the lung. The author derives the dif-
ferential equations for changes in das
concentration with time in the two-compart-
ment model of the lung, and graphs the
solutions by digital simulation., Estimates
of the fluctuations in alveolar gas partial
pressures and in exhaled gas part 11 pres-
sures are given, and it is shown tnat the
mode simulates cardiogenic oscillations in
the exhaled gas curve., It is also shown
that the consequences of cyclic ventilation
and perfusion of the lung, coupled with
non-linearities in the content-pressure re-’




‘lationships for blood and gas, cause some
differences between the mean partial pres=
sure of a gas in the lung gas and in the
lung blood. This effact is demonstrated in
both an intuitive and mathematical manner,
and a computational approach is described.
The magnitude of the =ffect is computed for
carbon dioxide and oxygen. 43 pp.

Bibliog.

RM-4870-ARPA Pulse Trains in lateral
Geniculate and Retinal Ganglion Nerve
Cells. R. J. Macsregor. VNovember
1966,

An =xamination of the relationship be-

tveen the physical stimulus and the neuro-

electric avents involved in visual percep-
tion and discrimination. The data indi-
cate that cartain elemental relations of
psychophysics reflect properties of reti-
nal behavior. Electrical correlates of
flicker fusion, intensity encoding, and
spatial and temporal contrast are seen in
the spike trains of ganglion cells. The
concept that some psychophysical rela-
tions are mediated primarily in the retina,
along with the neuroelectrical and neuro-
ana+tomical indications that centrifugal
control at this level is small, suggests
that the retina would be a promising point
of entry for understanding some of the
neural mechanisms subserving vision.

66 pPp.

R¥-48T7T-ARPA A Digital-Computer Model
of Spike Elicitation by Postsynaptic
sotentials in Single Nerve Cells.

R. J. MacGregor. September 1966.

A simulation of the information-processing

function of nerve cells. The computer

model simulates the portion of the neuron
at which spike potentials are initiated,
values for parameters were specified on
the basis of neuroelectric recordings so
that the results obtained might be perti-
nent to actual nerve cells. Trial runs
verify that the model is accurately repro-
ducing the functional forms of neuro-
electric data. Input-output relations
under reqular input are given for a wide
range of input frequency and pulse ampli-
tude. 45 pp.

RM-U4912-ARPA Neural Organization in
the Pri ate Retina. R. J. MacGregor.
November 1967.

A survey of the neurchistological, neuro-

electrical, and neurophysiological data

relevant to retinal organization. The
data are derived fr¢ studies of the
neural organization of the primate ret-
ina. Major current problems include
mechani: s of adaptation, spontaneous
activity, and efferent influence, de-
tails of interconnection patterns, ar

amacrine function. A theoretical frame-
wvork for an initial consideration of
retinal organization is developed and a
model that attempts to account for the
properties of graded potentials in the
external plexiform layer is presented.
The model specifies a hypothetical mech-
anism as the fundamental source of loga-

rithmic intensity encoding. 88 pp.
Re€s.
RM-4939-PR Statistical Techniques for

Detecting and Classifying Neuronal In-

teractions., D. H. Perkel. June 1966,
An examination of mathematical techniques
for comparing two simultaneously recorded
neuronal spike trains and a presentation
of a computer simulation using these tech-
niques. 39 pp. Bibliog.

RM-4962-PR The Classical Structure of
Blood Biochemistry--A Mathematical
Model. E, C. DelLa . July 1966,

A mathematical simulation of human blood

biochemistry that includes the results of

a detailed chemical analysis of human

blood under a variety of chemical stresses,

Mathematical simulations of increasing de-

grees of complexity are developed. A rudi-

mentary blood model assumes the conven-
tional roles of the fixed proteins, the
neutral electrostatic charge constraints,
and the active cation pump as the major
characteristics of hemostatic blood. The
microscopic properties of the proteins,
particularly their buffering behavior, are
incorporated into the model by a mathe-
matical procedure that assumes that the
serum albumin and the various globulins
represent all of the important buffering
povwer of the plasma fraction. A model

of the respiratory biochemistry of the

blood, embodying the results of the previ-

ous biochemical structural detail, is
tested under various conditions. Proper-
ties of the mathematical model, such as
gas exchange, buffering, and response to
che ical stress in the steady state, are
practically indistinguishable from those
properties of real blood within the limits
of the present validation program.

135 pp. Ref.

RM-U4968-TAB Plague in the aited
States: An Assessment of Its Signifi-
cance as a Problem Pollowing a Thermo-
nuclear War. H. H. Mitchell, June
1966.

An investigation of the possibility that

bubonic or pneumonic plague could appear

in the U.S. in a postattack situation.

Although modarn methods of control and

treatment make it unlikely that a plague

of vast proportions could occur, a study
of plagque ecology and projected disturb-




ances in a postattack environment suggests
that it is a possible danger. The memo-
randum suggests current planning that in-
cludes surveys for locating endemic foci
of plaque in wild rodents and for coordi-
nating the results with evacuation plans
of the civil defense system. 60 pp.
Bibliog.

RM-49390-WIH Quasilinearization and the

Estimation of Time Lags. R. E. Bell-
man, H. H. Kagiwada, R. E. Kalaba. May
1966,

A numerical study of inverse problems (as
observ2d in mathematical theories of cancer
ckemotharapy, in theories of control mecha-
nisms in the heart-lung system, and in
sngineering and operations research)
through gquasilinearization. The authors
show hovw to determine the parameters in a
nonlinear differential-difference operator
+o obtain the best agreement (in the sense
of the least-squares method) to certain
given experimental data. The method hinges
or reducing the differential-difference
egquation to a system of crdinary differen-
tial equations and using quasilinearization
to solvz the resulting multipoint boun-
dary-value problem. Results of some
numerical experiments are given. 15 pp.

RM-5048-TAB The Relationship Between
Post-Irradiation Recovery and Equiva-
lent Pesidual Dose. J. 2. Okunewick.
October 1966.

An investigation of the problem of esti-

mating the a2ffective residual dose (ERD)

of radiation retained by a man or an

animal, with a view tovard developing a

model that will simulate exverimentally

observed recovery behavior. Such a model
should prove unseful in making post-nuclear
wvar recovery predictions. The relation-
ship between the establishment of an ERD

r men and animals and the phys »ilogical
mechanism underlying radiosensitivity is
examined in detail, and it is found that
recovery may be oscillatory in nature ra-
ther than exponential, Applicability of
currant models is discussed, and some
factors that must be considered in davelop-
ing a generally applicable recovery model
are listed. 36 pp.

Nutrition in the
R.

RM-5052-TAB
Post-attack Environment.
Pogrund. December 1966,

An investigation of the problem of pro-

viding an adequate diet for the popu-

lation surviving a nuclear attack on the

United States. American dietary habits

and the extent that they contribute to

the insfficient use of land in the United

States are examined. Alternative food

sources and the human ability to adapt to

S.
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unfamiliar foods are considered in the
context of a postattack environment.

71 pp.

RM-5083-TAB Long-Term Radiation Dam-
age: Evaluation of Life-Span Studies.
B. Brown. December 1966.
A statistical evaluation of 39 experi-
mental reports of the life spans of labo-
ratory mice which survived whole-body ex-
posure to acute doses of X rays or gamma
rays. For the same age, life shortening
increases roughly linearly with dosage.
For the same dose, life shortening de-
creases linearly with age at exposure.
Data are lacking for assessing radiation
effects on man; however, extrapolation by
using comparative life span, life expect—
ancy, or mortality rates, gives an esti-
mated range of 7 to 12 days life shorten-
ing per roentgen. Theories of radiation
damage are summarized, as well as the
underlying theories of aging. Methodology
for testing hypotheses nonparametrically
is given in the appendix. 73 pp. Ref.

R¥-5090-TAB Survey of the Infectious
Disease Problem as It Relates to the
Postattack Environment. H. H.
Mitchell. August 1966.

The incidence of infectious diseases and

methods of control are examined to indi-

cate measures that might be taken to pre-

vent the occurrence of epidemics in a

postattack environment. The possible

collapse of quarantine regulations and a

lack of immunization facilities after 2

nuclear attack suggest t 1t public health

measures may have to include compulsory
immunization against diseases not nov
prevalent in the United States. AS tuber—
culosis may well he one of the great prob-
lems of a postattack environment, current
tuberculosis control measures should be
evaluated., A study that projects the
epidemiology of various diseases into the
vostattack environment will help to indi-
cate the resources that will be needed and
reveal where emphasis should be placed in
pl;nning for postattack recovery. 91 pp-

Ref.

The Senetic Effects of
Radiation: Postattack Consequences.
N. W. Arnheim, Jr. November 1966.
An analysis of the sensitivity of human
genetic mechanisms to mutations induced
by irradiation and the effect of new 1-
tations on the population in a postattack
environment. Increased levels of radia-
tion in the postattack environment will
increase the frequency of mutant genes.
Based on the concept that most new muta-
tions are ha ful, the population could
s 'fer the effects of genetic & age

RM-5096-TASB
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through subsequent generations. An ex-
tension of the genetic death concept to
the postattack environment indicates that
mutant genes harmful to the population
will eventually be eliminated. Experi-
mental irradiation of animals shows that
the total dose received, the dose rate,
and the kinds of cells affected influence
the frequency of mutation. Prevention of
conception for a period after radiation
exposure can reduce genetic damage. 31 pp.

RM-5244-PR Mathematical Analysis and
Digital Simulation of the Respiratory
Control System. F. S. Grodins, J. D.
Buall, A. J. Bart. March 1967.

A numerical simulation of the

lung-blood-brain~tissue gas transport and

exchange system, The basic material

bhalanc2 relationships are expressed in a

set of differential-difference equations

containing a number of dependent time de-
lays based on blood flow rate and vascular
capacitv. Other equations define the chem-
ical d=2tails of transport and acid-base
buffaring, concentration equilibria,

and blood flow behavior. A cortrol func-

tion is given defining the dependence of

ventilation on hydrogen ion concentration
in the cerebrospinal fluid and oxygen con-
tent at the carotid chemoceptors. &
500-statement FORTRAN program simulates
the rasponses of th2 system to a variety
of forcings, including carbon dioxide in-
halation, hvpoxia at sea level, altitude
hypoxia, and metabolic disturbances in
acid-bas2 balance. Both dynamic and
steady-3tat2 bahavior were reasonably
realistic. About one minute machine time
on a CDC 3400 computer was required for
every four minutes of simulation. To the
authors' knowledge, this is the first
digital so 1tion of a set of differen-
tial-difference equations whose time de-
lavs are thamselves dependent variables.

56 pp. PRef. (See also RM-4962-PR,

PM-4990-NIH.)

PM=-5254-PR Protein Binding of Small
Ions--A Mathematical Model of Serum
Albumin. F. C, Deland, R. M. Heirsch-
fel . April 1967,

Examines the role of serum albumin in blood

chemistry with respect to the binding of

hydrogen, chloride, and calcium. Serum
albnmin is considered as a mathematical en-
tity. Emphasis is on +he interpretation of
binding data using the Linderstrom-lang

theory, which treats the molecule as a

charged sphere. The mathematical procedure

is based on the calculation of a chemical
equilibrium by minimization of the Gibbs!
free energy function under the conditions
of the experiment. It is found that, al-
though in each of the cases studied the

charged-sphere theory can be stretched to

fit the laboratory data, the consequent
Debye-Huckel parameter bears little rela-
tion to the predicted values. Indications
are that a much improved theory must be
developed. Adequate explanation will prob-
ably have to begin with determination of
the exact geometry of the molecule and the
consequent molecular interactions. 55 pp.
Refs.

RM-5262-PF A Mathematical Model of
Placental Oxygen Transfer. T. H.
Kirschbaum, N. Z., Shapiro. August
1969.

A mathematical model of placental oxygen

transfer is used to argue that the experi-

mentally observed control of fetal oxygen

"concentration in fetal lambs can be ex-

plained by the nature of oxyhemoglobin
dissociation functions and the differ-
ences between these functions in fetal

and maternal blood. It is not essential
to the explanaticn to posit any mechanisms
responding to a p02 sensor or any changes
in fetal, maternal, or placental vascular
structures. Equally unnecessary are as-
sumed alterations in the physical or
chemical structure of placental membranes.
53 pp. Refs. (Authors)

RM~-5272-PR A Mathematical Model for
Post-Irradiation Hematopoietic Recovery.
J. P. OKunewick, A. L. Kretchmar. July
1967.
A mathematical model of the recovery after
irradiation of the system producing blood
cells in the body. The model is based on
the hypothesis that hematopoietic stem
cells, which are unable to reproduce as
stem cells following irradiation, may
still retain an ability to differentiate.
The model demonstrates both an abortive
recovery rise and a true recovery rise
follovwing irradiation. As a first approx-
imation, the model shows no irreconcilable
differences from experimental data and
generally represents the phenomena observed
in the recovery of erythropoiesis following
acute irradiation. In addition, certain
postulates basic to blood-cell development
are derived. 42 pp. Refs,

RM-5297-PR Pseudo-Color Processing of
Electronic Photographs. C. Gazley, Jr..
J. E. Rieber, R. H, Stratton. April
1967.
A method of using a computer—driven graphi-
cal plotter to transform a black-and-white
photograph from shades of gray to sh les of
color corresponding to the relative inten-—
sity. The human eye can distinguish thou-
sands of colors, but only about 15 shades
of gray. This method of enhancing visibil-
ity is applied to the JPL riner IV photo-
graphic system test tapes ot a relief map.
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The Aigital output of the camera svstem
consists of 200 lines of 200 elements each.
Each elament is codad with two octal digits
represerting its intensity, from 0 (liqght-
est) to 63 (darkest). By use of the IBM
7044 with Stromberg—-Carlson 4020, the tape
data are converted to 64 black-and-wvhite
framas, one of each intensity level. The
64 frames are then copied onto a single
frame of color film, using a different
color filter for each, from red for 0
through oranage, vellow, green, and blue for
62, Th= resulting pseudocolor photograph
appsars on the cover of the April 1967

The intern-

trol cards used ar2 appended. 29 pp. Paf.

EM=5362-PF% The Problem of Tuberculosis
in the Postattack Environment. H. H.
Mitchell. June 1967,

in assessment of the problem of tubercu-

losis in an environment created by a nu-

clear attack in the United States. Tuber-
culosis is still a relatively important
public health problem, and <ven with cur-
rent rates of decline continuing, eradica-
+ijon will not have been accomplished by
the year 2000. Any postattack population
must expect to have individnals infected
with tuherculosis among its members. The
conditions that have been correlated with
hiah tuberculesis rates in the past are

to hz 2xpected in the postattack environ-

ment: malnutrition, poor housing, over-

crowdiing. The mod2rn chemotherapeutic

and chemoproohylactic agents and BCG vac-

cines, if availahle in the postattack

environment, make tubarculosis cortrol a

reasonable goal if accompanied by an ade-

quate public health proqram. In the ab-
sence nf active control, tuberculosis
could wall be the most serious infectious
disease problem of the postattack erviron-

ment. 91 pn.

RM-5376-Pk 2 Mathematical Model of the
Chemical Distribution in a Disease
State: Hypothyroidism, M. B. Wolf,

g, C. Deland, J. V. Maloney. June 1969.
vodels of fluid and electrolyte distribu-
tion in a standard (euthvroid) dog and a
hypothyroid dog. The del of the euthy~
rcid dog was altered by adding a new fluid
compartment, Colloid, *to confol to a hy-
pothesis of hody chemistry changes in hypo-
thyroii animals as determined from the
lit=aratura., Both euthyroid and hypothyroid
laboratory dogs received injections of acid
solution to provide chemical data for com-
paring chemical Aistributiorn and for validat-
ing the models simulatinag these states.

The results proved statistically that hypo-

thyroid dogs respond differently from nor-

mal ones +to acid infusion. However, the
hypothyroid »>del did not predict these

experimental results well. Although lab-
oratory technological problems accounted
for many of these discrepancies, additional
experiments and other chemical perturba-
tions are necessary to test the biochemical
hypotheses formulated in this study.

72 pp. Refs, ( 'P)

RM-5392-PR Speculations on Fhysico-
chemical Pluid Properties in Physio-
logical Regulation. J. C. DeHaven,

N. Z. Shapiro. October 1968,

hn examination of the proposition that
cgrtain physicochemical properties of
ploloqical fluids contribute to maintain-
ing the steady-state concentration gra-
dients that occur in physiological sys-
tems. Simple electrostatic solution
theory is used to demonstrate that dif-
ferences in ionic strength and dielectric
constants of fluids separated by simple
membranes can produce large concentration
gradients for uncharged organic substances
between the fluids. The magnitude of the
gradients, and whether they are greater
or less than one, depends on the electro-
static characteristics of the fluids and
on the size and signs of the dielectric
increment of th2 substances, Hormones
are among the most potent chemicals that
affect the distribution of substances
between body compartments., With anti-
diuretic hormone as an exa le, computa-
tions are made that ow that this hor-
mone can alter the dielectric constant
of plasma so as to change the activity
of water from that of diuretic urine to
that of concentrated urine in the ydro-
penic static. This protein-interactive,
bulk fluid mode of hormonal influence is
suggested as a basis for explaining cer-
tain presently unexplained hormonal ac-

tions and interactions. €3 pp. Refs.
(LK)
RM-5396-PR Unique Mathematical Models

of Individual Blood. E. C. Deland, E.

Magnier, J. V. Maloney. May 1970.
Investigates mathematical, computer-based
methods of simulating the blood composition
of individual clinical patients. Earlier
studies developed procedures for construct-
ing models of the respiratory function and
acid-hase bioch¢ istry of statistically
normal human blood., This memorandum ex-—
tends these procedures and shows that, with
sufficient laboratory data, such a model
can be derived from individual patients,
and conjectures that +he blood's chemical
patterr may indicate the patient's physical
condition. Such >dels may be useful for
clinical and =2xperimental fluid therapv.
The »>dels described simulate the
steady-state distri! tion of chemical
species (partict irly proteins, electro-
lytes, and water) between the plasma d
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red blood c¢ ls at one instant, but not
the kinetics or time-dependent states of
such systems. In 30 separate laboratory
experiments, a model of individual blood
was tested against real blood in vitro,

under various chemical stresses. Results
indicate satisfactory agreement. 108 pp.
ref. Bibliog, (LC)

RM=-5404-DR CHEMIST--The RAND Chemical

Equilibrium Program. E. C. Deland.
December 1967.
t detailed report on the structure and use
of CHEMIST, a RAND computer program de-
signed to simulate complex chemical equi-
libria. Th2 study was compiled in response
to a growing demand for a reference manual
to accompany and document the program.
CHEMT™ST is a program for use by profession-
als not trained in computer programming.
Communication with the program is in
English, chemical, and FORTPAN languages.
mte computer code currently exists in
FORTRAN IV for the IBM 7044, In its pres-
ant rorm it occupies approximately 25,000
words for the principal part. RAdditional
specialized subroutines not essential to
the oparation can increase space require-
ments. The program uses an iterative
mathematical programming technique to de-
termine the composition that minimizes the
total free enerqgy of a chemical system,
subjact to svstem constraints. A detailed
program description with examples is given,
along with the program subroutines. The
Feferences and Selacted Bibliography com-
priss as complete a listing of the litera-
ture as is currently possible. This manual
will be updated as the CHEMIST program
evolvas further. 143 pp. Tefs. Bibliog.

RM-54 05-RC/AID A Family Planning Hy-
pothesis: Some Empirical Evidence
from FPuerto Rico. T. P. Schultz.
November 1967.
An analysis of the hypothesis that the
frequency of births in a population can
be understood in terms of three factors
that influence the desire for births:
(1) a family size goal that is determined
by characteristics of the environment:
(2) the incidence of death among offspring;
(3) the effect of uncertainty in the family
formation process. The hypothesis implies
that these factors determine the average
level of preferred birth rates and that
they exert a systematic effect on actual
births in following periods. These impli-
cations are tested by empirical evidence
from Puerto Rico for the 1890's and 1950's
by juxtaposing birth rates and environmen-
tal variables that include mortality, edu-
cation, and the economic activity of women
and children. The association between
birth rates and environmental variables is
consistent with the implications of the

hypothesis. Other factors that are not
accounted for by the family planning model
are also considered as sources of variation
in birth rates: wurbanization, agricultural
activity, age/sex, and marital status.
These factors Ao not emerge as significant
when the other variables of the family
planning model are also considered. 85 pp.

EM-5407-PFR A Multitype Stochastic
Population Model. §S.' C. Port. Septem-
ber 1967,

This study introduces a simple multitype

population mod2l and analyzes some of its

mathematical properties. The model in-
corporates several key features of more
complicated real situations arising in the
theory of inventories, maintenance, health,
and personnel selection. The approach is
purely theoretical: mathematical proofs
and consequences of the model are given

but no attempt has been made to fit real

data to the model. 21 pp.

RM-5426-PR Specifications for a New
Jacobian Package for the RAND Chemical
Equilibrium Program. M. Shapley, L.
Cutler, J. C. DeHaven, N. Z. Shap: 0.
January 1968.

This study describes and gives instruc-

tions for using a new and improved Jacobian

package consisting of a group of subrou-
tines for RAND's chemical equilibrium pro-
gram. This new package, which has a much
greater scope than the earlier version,
computes Jacobian matrices consisting of
partial derivatives of certain quantities_
in the solution of a model ({dependent vari-
ables) with respect to certain [ -ameters
in the model (independent variables).

#ith the use of *these derivatives, it is

possible to predict how a change in a

model parameter can affect the model solu-

tion. 1In many cases the user can obtain a

good approximation for how much effect a

certain type of change will have without

resolving the problem. The derivatives
might be used, for example, to see how
much the pH of a model might change with

an increase in the pressure of carbon di-

oxide, or with an increase in the amount

of sodium hydroxide. 55 pp.

RM¥-5451-PR Acid-Base Metabolism and
the Proton Condition. C. D. Russell.
December 1967,

Application of the proton condition of

inorganic chemistry to the problem of

describing the net acid content in a

biological system. A "proton content"

is defined that expresses the net acid

content in terms of the detailed che .cal

composition of the system. This approach
is compared with previous approaches to
the quantitative description of acid-base




metabolism and is then applied to the
interpretation of experimental metabolic
balances. The principal advantage of

the mathematical formalism described in
this study is that its use pinpoints the
assumptions and makes it possible to
handle unusual cases simply by including
terms that are normally neglected. 53 pp.
Refs.,

RM=-5598-RC 2 Simulation Study of Coin-
cidance Detection in the Dendrites of a
Single Nerve Cell. F. J. MacGregor.
NDecember 1969,

Results of simulations indicating the

ability of a typical nerve cell to dis-

criminate between coincident pulses as
compared with two pulses a short time-
interval apart. The simulations are per-
formed with a model for neuroelectric
coding processes in a single cell, which
includes a representation of dendritic
qeom2try. For this model: (a) the prob-
abilitv that an output spike will be asso-
ciated in time with a coupled pair of in-
put pulses originating at dendritic sy-
napses 1s greater when the time interval

hetween the pulses is 0 than when it is 2

msec: (b) both the actual values of prob-

abilities and their differences are gen-
erally larger for smooth than for irregu-
lar background activity:; and (c) the dif-
ference is areater the closer together

the two synapses. 48 pp. GEef. {Author)

Cities in Trouble: An
Aganda for Urban Research, Edited by
A. H. Pascal; S. 3enensky, W. A. John-
son, D. F. Loveday, I. S. Lowry, R.
iosenkranz, D. Weiler, C. T. Whitehead.
stuqust 1968.
An examination of the problems of the
cities and a proposed agenda for research
in nrban housing, employment, welfare,
putlic osrder, and health services. This
study is the result of contributions pre-
pared by members of the RAND staff follow-
ing a Workshop on firban Problems financed
by the Ford Poundation and The RIND Cor-
poration. Little systematic data on
American cities exist, and there is an
inadequate catalog of policy alternatives
and of the consequences that may resul
from the choice of particular alternatives.
The unsolved problems of the cities are
not likely to respond to superficial at-
tacks with limited resources. Solid ana-
lytical work is a prerecquisite to success-
ful programs. In the effort to solve the
problems of the cities, universities and
private research organizations have a role
to play in work that cuts across disci-
plinary lines--gathering data in the field
as well as in the library, and maintaining
and reneving an openness to ideas. Even
the most effective research will not be

Fl.=5603-RC
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enough to solve the problems of the cities,
but, without it, those problems will not
be resolved even in part. 166 pp.

RM~-5635-DOT Alcohol and Traffic Acci-
dents. H. He. Mitchell. RApril 1968.
A collection of statistics from selected
studies showing the drinking driver's in-
volvement in traffic accidents, the rela-
tionship between blood alcohol levels and
impairment of driving ability, and the
significance of drinking patterns in
alcohol-implicated traffic accidents. Al-
cohol is shown to be a significant factor
in traffic accidents, especially those in—
volving serious injury and death., Impair-
ment of driving ability is demonstrated at
blood levels of alcohol below the legal
definition of intoxication, and the risk of
having an accident is shown to increase as
blood alcohol concentrations rise. About
15 percent of all accidents involve a
driver with 50 mgm percent bloc alcohol
concentration or higher. Other studies
show that alcohol is probably a causal fac-
tor in 50 percent of the single vehicle
fatalities. Control measures need further
study to provide information leading to
more effective handling of the drunk driv-—

ing problem. . pp. (See also RM-5631,
EM-5632, RM-5633, RM-5634, RM-5636,
RM-5637.) (BG)

RM-5636-DOT Medical Problems and Physi-
cal Pitness as Related to Occurrence of
Traffic Accidents. H. H. Mitchell.
April 1968,

A survey of the literature on medical prob-

lems and physical fitness as they relate

to the occurrence of traffic accidents.

The published data do not provide suffi-

cient evidence for an estimate to be made

of the contribt :ion of various medical
conditions to the accident rate. There

are also insufficient quantitative studies

to form a rational basis for action by

regulatory authority in charge of licensure
for driving. TIf done at all, the current
screening of drivers before licensure is
apparently based on qualitative medical
judgrent. It is suggested that controlled
studies be made to evaluate the contribu-
tion to the accident problem of the vari-
ous medical conditions that might be sig-
nificant, for example, epilepsy, diabetes,
cardiac disease. These studies should de-
termine the effect on the accident rate of
removal of specified categories of dis-
eased individuals. Particular :tention
should be paid to the number or liicenses
that would have to be denied for each

category studied. 30 pp- Refs. (See
also RM-5631, RM-5632, R -5633, RM-5634,
RM-5635, BRM-5637.) (LK)




RM-5637-DOT Emergency Medical Care and
Traffic "atalities. H., H. Mitchell.
April 1968.

An examination of U.S. military emergency

medical care in order to provide a basis

for determining how improved civilian
emergencv madical care might affect traf-
fic-accident fatalities. Since data are
lackina on emergency care of civilian
traumatic inijuries, militarv records wvere
studied for information on the results to
be expected for various types of trauma

in relation to the skill and resources

applied to their care. Examination of

traffic casnalty descriptions provided a

statistical picture of the types of injur-

jes that kill accidant victims. By Jjuxta-
posing the military experience and traf-
fic fatality descriptions, some insight
was gained into the potential for lowering
traffic-cas=e fatality rates in terms of
resources. Although improving the case
fatality rates will be difficult, a signal
device could be devised to locate the acci-
dent, followed by helicopter or ambulance
dispatch of trained personnel to the scene
to give first aid to those who now die be-
causas of hemorrhaqge, respiratory difficul-
ty, early shock, etc. A triage system

(for storing and classifying the vounded)

could then he used to send the injured to

special trauma centers, 37 pp. Refs.

(See also RM-5631, RM-5632, IM-5633,

EM-5634, RM-5635, RM-5636.) (BG)

RM=5672-RC A Closed Circuit TV System
for the Visually Handicapped. S.
Genensky, F. Baran, H. L. Moshin, H.
Steingold. RAuqust 1968,

A description of an 1expensive, experi-

mental closed circuit TV system that can

help th2 visually handicapped to read,

write, or perform precise manual opera-
tions. The system is of potential value
to any partially sighted person who has
difficulty reading and writing even with

evyeglasses, but who would be helped by a

visual aid that increases magnification,

brightness or ct¢ trast, or a combination
of these factors. The prototype system
consists primarily of ( a TV monitor
resting on a shelf, which can be moved
tovard or away from the user and raised

or lowered slightly for convenience; (2)

a TV camera that can be rotated ahout a

fixed but arbitrary horizontal axis by

means of an electrically operated
servo-mechanism; and (3) a working sur-
face used to support readi j and vwriting
materials, The hardware for this in-
strument costs less than $1000. &
modification of the prototype system,
produced co ercially, could be of

value to visually handicapped people

in schools, at work, and at home,

29 pp. (LK)

RM-5691-PR Prerequisites for Chemical
Thermodynamic Models of Living Systems.
J. C. DeHaven. November 1968,
A discussion of the mathematical technigques
and physicochemical concepts involved in
the construction of certain types of bio-
logical models for use in computer simula-
tion. The basic tools employed are a
mathematical method and a computer program
to calculate the composition of multiphased
chemical systems, given the values of cer-
tain combinations of state-determining
parameters (chemical inputs, temperature,
pressure). A steady-state approach is used
because the scientific basis of thermody-
namics is better developed than that of
kinetics, the mathematical treatment is
easier, and many biological systems are
either in or closely approach steady
states in their chemical composition. Se-
lection of a physiological function or
subsystem to be investigated depends on
(1) the availability of technological
tools; (2) established data; (3) whether
it is conveniently factorable from a
larger system so that it can be studied
over a range of conditions when removed
from its normal environment; (4#) no feed-
back effects as a result of changes in the
subsystem. An illustrative model of res-
piratory gases interacting with an aqueous
phase is constructed. 137 pp. Refs. (EB)

EM-5774-NYC The New York City Health
Budget in Program Terms. C. Teng.
February 1969,

A description of how health appropria-

tions in tha conventional line budget of

the City of New York can be reformulated
in terms of a progri budget structure.

Extended examples involving récent line

budgets of the Department of Hospitals

and the Department of Health (bot in the

Health Services A iinistration) and the

Department of Social Services (in the

Human Resources Administration) illustrate

the process of reformulation. Major prob-

lems are considered in detail: the design
of the program structure, the availability
and the adequacy of relevant data, and the
development of specific methods for trans-
lating the ¢ ventional budget into the
program structure, The ex: )les were se-
lected to highlight the techniques devel-
oped in the course of preliminary effort
for the Health Services Administration to
reformulate all health service allocations

in several City-wide budgets, includ: g

the Proposed Executive EBxpense Budget for

1968-1969. Results for three such

City-wide budgets are also presented.

71 pp. (MJP)

EM-5809-NIH Ionic Interactions between
Neur and Nonneural Membranes in the
Mammaliian Central Nervous System.







An investigation of the use of mathemati-
cal models to explore the chemical aspects
of physiological systems; this deals with
the theor=tical and computational aspects
of understanding the chemistry of human
phvsiological function. The gquestion of
existence of soclutions to problems having
unbounded constraint sets is investigated
by relating their existence (or nonexist-
ence) to a property of a solution to an
auxiliary chemical equilibrium problem with
a bounded constraint set. 2n example sys-
tem is selected consisting of gases in con-
tact with an agueous buffer solution at a
uniform total hydrostatic pressure and tem-
peraturae. The numerical problem of deter-
mining the amount of C02 to be added to
achieve a specified partial pressure of

C02 in the gas phase, and its effects on
the composition of the total system, is
solved by using a procedure suggested by
the concept of unbounded constraint sets,
requirinag 2.8 seconds on an IBM 7044 using
a PCRTRAN IV program. Findings may apply
to 42sign of artificial life-support sys-
tems needed in extraterrestrial environ-
ments related to Air Porce missions.

25 po. Ref. (KB)

RM-5955-NIH Theoretical Evaluation of
a Patient-2rtificial Kidney System Us-

ing the Kiil Dialyzer. M. B. Wolf,
p, D, Watson, B. H. Barbour. April
1969.

A mathamatical model of hemodialysis (ar-
tificial kilney treatment) that can accu-
rataly predict the changes in distribu-
tior of urea and creatinine in the pa-
tient's body during dialysis, for a wide
range of svystem parameters. The model
was validatad using considerable clinical
data from two patients, plus one-time
data from 10 randomly chosen patients on
the Kiil Dialyzer. The predicted frac-
tion removed during dialysis was plotted
as a function of blood-flow rate, length
of dialysis, initial blood concentrationms,
and patient weiqht. Results suggest that
in most dialysis patients, material re-
moval during dialysis and blood concen-
trations afterward can be accurately pre-
dicted from just the patient's weight and
his rate of blood flow into the dialyzer.
The computer-generated results can be
valuable to the clinician by showing the
time needed to dialyze a given patient to
achieve a desired result. 46 pp. Refs.
{KB)

Edited
L. L.

Biosciences at Rand.
by E. C., Deland, C. Gazley, Jr.,
Colbert. April 1970.

Describes Rand's current programs and

potential new projects in the biosciences

--biochemistry, biomathematics, and bio-

engineering--vhich apply the physical,

RM-6047-RC
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mathematical, engineering, and computer
sciences to biological and medical prob-
lems. These applications can clarify com-
plex physiological mechanisms and develop
better diagnostic and clinical procedures.
Current studies may be grouped in 3 general
categories: (1) physiological models and
computational techniques to analyze and
quantify the biochemistry of human phys-
iological systems and phenomena; (2) anal-
yses of the mechanics and neurophysiology
of human vision, pattern recognition, and
image enhancement to facilitate information
transmittal; and (3) clinical applications
and diagnostic techniques., Potential fu-
ture projects include additional funda-
mental research in all the biosciences,
investigations of complex biological and
health care systems, and development of
computer support for bioscience programs.
This memorandum does not address studies
centered in experimental laboratories or
those primarily concerned with the eco-
nomics, sociology, or administration of

health care systems.' 77 pp. Bibliog.
(LE) :
RM~6057/1 Improving Budgeting Proce-

dures and Outpatient Operations in

Nonprofit Hospitals. V. D. Tavylor,

J. P. Newhouse. January 1970.
An analysis of the budget of a nonprofit
hospital and the costs and operations of
its outpatient department. The problem
addressed is: How can the hospital use
the funds available to it to provide max-
imum benefit to the community? A method-
ology is developed to answer that ques-
tion. The methodology shows what parts of
the operation are inefficient, what parts
should be expanded, what contracted, what
the net cost of the teaching program is,
and what an appropriate pricing policy is.
L revised budget format focusing upon
social benefit and social cost, rather
than profit and loss, is also presented.
57 pp. (Author)

RM-6073-PR Simulation of the Renal
Effects of Antid wretic Hormone (ADH)
in Man. J. C. DeHaven, N, Z. Shapiro.
November 1969,

A biomathematical model incorporating the

actions of antidiuretic hormone on urine

flov and composition. Body compartments

representing intracellular and interstit-
ial €fluid, as well as plasma, red cells,

and respiratory volume, are simulated.

Urine formation, including concentration

ratios produced by the kidney through

glomerular and tabular functions, is
treated via a compartment separated from
the body by an active membrane. The com-
position and rate of urine flow are in-
fluenced both by the level of antidiuretic
hormone in plasma and by the chemical
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mul taneous respiratory and metabolic
changes. To improve diagnosis and therapy,
the biochemical status of a patient is
often predicted from commonly measured pa-
rameters of a sample of blood in vitro.
This method gives a rough index of the body
status. This memorandum constructs a no-
mogram for more exactly estimating whole
hody base excess from the pH and the par-
tial pressure of carbon dioxide of arterial
blood in vitro. It is based on experimental
data obtained from 5S4 nephrectomized dogs
subjected to hyperventilation, carbon
dioxide breathing, and infusion of acid

and base. The experimental results vali-
dated a mathematical, computer-based model
of whole body fluid and electrolyte dis-
tribution. Because of the similarity be-
tween the acid-base responses of dog and
man, the model should permit more accurate
detarmination of human whole body base ex-
cess from a blood specimen. 40 pp. Ref,
(LC)

BRM=-6204-NLM A Cost Analysis of Minimum
Distance TV ¥etworking for Broadcasting
Medical Information. J. A. DeiRossi,

R. S. Heiser, N. S. King. February
1970.

A cost analysis of the most economical ATET

common-carrier, land-line networks for

broadcasting biomedical information to the

U.5. biomedical community, via ETV, and to

medical schools, via closed circuit TV,

The cost estimates are based on standard

ATET rates. The "minimal weighted spanning

tree" algorithm was proqrammed on JOSS to

calculate the least-cost network. A

106-station ETV network to serve over 97%

of all active U,S. physicians living in

Standard Metropolitan Statistical Areas

would require 12,000 miles of intercity

1ine. The total cost per hour would be

$80,000 for a 1-hour and $27,000 for a

S5-hour broadcast; costs per potential

viewer-hour would be 30 and 11 cents,

respactively, All 97 medical schools could
be sarved by 72 local RTAT Prodram Operating

Centzrs using 10,000 miles of intercity

line. To broadcast 160 hours a month to

85,000 studants and staff in 97 medical

sckonls, the cost is $6000 per school, $7

per potential viewer, and 5 cents per po-
tential viewer-hour. 88 pp. Ref. (MW)

BEM-6205-NLM A Telephone Access Bio-
medical Information Center. J. A.
DeiRossi, C. R. lindholm, G. P, Mills,
G, C. Sumner. April 1970.

Examines tha costs of information centers

using voice-qrade telephone lines to access

recorded messages for biomedical personnel.

Projected utilization is est: ated as a

function of physician population, number

of messages available, and advertising

promotion, The demand estimates, ranging

from 464,600 to 884,400 calls per year,
are national extrapolations from the
University of Wisconsin Dial Access Center
experience, Telsphone line rental charges
are a major portion of costs. Sufficient
lines must be available so that no more
than 5 percant of the calls at peak s3sage
hours will be blocked. The total annual
operating cost for a single national center
ranges from $673,000 to $936,000, with
cost per call between $1.06 and $1.45.
This includes personnel, supplies, line
charges, facilities rental, and pr:¢ »>tion
and evaluation costs, Single centers are
generally more economical than multiple
centers. 65 pp. (See also RM-6204,)

(LC)

RM-6214-NIH Convection and Diffusion

in the Microcirculation. J. Aroesty,

J. P. Gross. June 1970,
A study using the ideas and analytical tech-
niques of fluid mechanics to investigate
the role of plasma motion in the transport
of species between erythrocytes and sur-
rounding tissue in rather narrow capilla-
ries. It has been widely believed that the
plasma circulatory motion in the region
hetween the red blood cells and capillary
wall is sufficiently vigorous to augment
the low rates of species transport by dif-
fusion alone, This study makes a detailed
theoretical and numerical examination of
the bolus model of capillary flow. It shovs
that for this highly idealized situation,
the convective motions of the plasma and
the enhanced .xing due to these motions
do not appreciably augment diffusional
species-transport rates for dissolved
gases., The results of the equations of
motion and the equations of species trans-
port indicate that plasma mixing is im-
portant only in the transfer of materi: 3
such as macromolecules, which may diffuse

more slowly than dissolved gases. 55 ppe.
Ref. (DGS)
BEM-6246~RC A Functional Classification

System of the Visually Impaired to Re-

place the Legal Definition of Blindness.

S. Genensky. April 1970.
The capacity of the visually impaired to
perform normal tasks is the basis of a new
classification system proposed to supplant
the current legal defir tion of blindness,
now based on arbitrary numerical values
used to measure visual acuity and anqular
field. The problem: the law in effect
lumps all Americans into two groups--those
who can see and those who can't, thus de-
nying essential services to some visually
impaired persons and imposing needless,
burdensome disciplines on others. For
exar le, many are taught and strongly urged
to read braille although they could be
taught to read and write as the normally
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ferences are inadequate. 92 pp. Ref.

{KB)

RM=-6352-APC The Health Delivery System
for the Poor in the State of Arkansas.
L. A. Dougharty. August 1970.
A description of what medical services are
provided, who receives them, and who pays
for them that will serve as a base case
for an Arkansas Planning Commission study
of alternative delivery svstems. Of $28
million spent on medical services for the
poor in 1968, the counties contributed 4%,
the Sstate 36%, and the Federal Government
60%, Health service is principally pro-
vided through local clinics and the Uni-
versity of Arkansas Medical Center. The
State has several programs for specific
health problems. Private medicine serves
welfare patients through State purchases
of medical service., Welfare recipients
receive medical services under Medicaid,
but those making sliqghtly more than maxi-
mum allowable income are not eligible.
If one of the State's primary objectives is
to serva as a balance wheel in the distri-
bution of h2alth services, it is not only
not achieving this objective but is con-
tributing to the variance in terms of
money, availability, and groups of the poor
to whom services are available. S0 pp.
(Se> also RM-6365.) (Euthor)

BRM-6365-APC The Supply of Physicians
in the State of Arkansas., L. A.
Dougharty. August 1970,
four models are used to estimate the future
supply and distribution of physicians in
Arkansas in 1970-1980 and to illustrate
forecasting techniques that will be help-
ful to the Arkansas Plarning Commission in
lona-range planning. The form of the mod-
els was dictated by their purpose--to pre-
dict rather than to explain the supply of
physicians-~by the data limitations, and
by the different assumptions on which each
model is based, The results were as fol-
lows: Model T estimates a 29% increase in
the s' ply of Arkansas physicians over
the next decade; Model II, a 16.7% increase
in total supply but only a 7.4% increase
per capita; Model III, a 14% increase; and
Model IV shows that physicians discriminate
against low-income counties, Approximately
6% of all physicians practicing in the
State graduated from the University of
Arkansas School of Medicine. 44 pp.
(See also RM-6352,) (Author)

PAPERS

P-31N An Application of Markov Proc-
esses to the Study of the Epidemiology

of Mental Disease, A. W. Marshall,

H. Goldhamer, September 1954,
L presentation of several methods {de-
veloped in studies of mental disease) for
determining certain epidemiological param-
eters that are not directly observable or
that can be secured only by expensive and
time-consuming field surveys. The simple
models of the process involved in the
passage from sanity to insanity, hospital-
ization and de: h provide some picture of
the underlying process that generates a
given incidence rate. 51 pp.

P-1550 Some Mathematical Aspects of
Chemotherapy-—I: One-Organ Models.
R. E. Bellman, J. A. Jacquez, R. E.
Kalaba. June 1959.
A discussion of models designed to study
concentrations of a reagent injected into
the blood stream of a relatively simple
system consisting of the heart and one
organ. Even at this level, there are
formidable mathematical problems involving
systems of linear and nonlinear parabolic
differential equations with time lags in
the boundary condition. 27 pp.

P-1560 The Distribution of a Drug in
the Body. J. A. Jacguez, R. E. Bellman,
R. E. Kalaba. December 1958,
An extension of the model discussed in
p-1550, to include the effects of the major
tissues of the body and circulation. &n
attempt is made tc show the relationship
of this general problem to feedback prob-
lems, input-output analysis, and transpor-
tation problems arising in economic and
engineering control processes. 22 pp.

pP-2300 Mathematical Experimentation
and Biological Research. P. E.
Bellman. May 1961.
2 discussion of the contributions experi-
enced thematicians can make in bio-
medical research. The skills of the
mathematician combined with the experi-
ence and intuition of biomedical research
personnel can result in significant mathe-
matical models of biological processes,

15 pp.

P-2307 Simulation of a Biological Sys-
tem on an Analog Computer. E. C.
DeLland., May 1961.

Demonstration of a method for simulating

complex chemical equilibria, using the

respiratory function of the blood at the
lung surface as an example. The analog
computer is used because its characteristic
parallel computation and its fast solution-
time enable the simulation of dynamic sys-
tems in real time. The results obtained
for a small model indicate that the accu-
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racy and stability are sufficient for
analysis within the laboratory experimen-
tal error. The method is flexible, and
basic models may be expanded to incorporate
more complex phenomena. 34 pp.

pP-2328 "fat =matical Aspects of Adap-
tive Control. &. E. Kalaba. May
1961.

A mathamatical treatment of adaptive con-
trol processes based on the use of the
functional =2quation technique of dynamic
programming., The Paper discusses (1) the
nature of adaptive control, (2) processes
in which the results of decisions are not
known precisely, (3) processes in which
decisions must be made with incomplete
information concernina thz state of a
system, (4) processes with the objective
only partially known, and (5) other prob-
lems of current interest. 33 pp.

7=-2523 Some Effects of kadiation on
“an. H. Laitin. November 1961,
A review of certain aspects of radia-
tion and of its effects on man. Such
topics are discussed as: (1) the effects
of radiation at the cellular level; (2)
the somatic or total body effects result-
ing from injury at the biochemical and
cellular level, with emphasis on the early
effects of whole body exposure to pene-
trating ionizing radiation; and (3)

recovery and long-term effects. 18 pp.
Illus.
pP-2565-1 Physiochemical Characteristics

of vlacental Transfer, J. C. DeHaven,

E. C. DeLand, N. S. Assali, W. Manson.

February 1965.
2 study of the physiochemical characteris-
tics of placent transfer, using a bio-
physiochemical model of maternal-fetal
circulatory and metabolic relations simu-
lating the composition and transfer of
respiratory gases and other elements across
the placental membrane. 26 pe. Bibliog.

P-2596 Analysis by Migration in the
Presence of Chemical Eeaction. N. Z.
Shapiro. June 1962.

2 mathematical framework that will allow,

undar certain circumstances, a quantita-

tive analysis of the gration of several
species of molecules, even in the pres-
enc2 of nonnegligible chemical reactions.

The methods described may apply to sys-

tems other than those of analytical

chemistry. 18 pp.

p-2724 A Study of Blood by Chemical
Analysis and by Digital Computer: A
C parative EBvaluation. J. C. DeHaven,

E. C. Deland, 3. B., Bradham, J. V.

Maloney. April 1963,
A description of an experiment designed to
compare the results of an analysis of blood
in the laboratory and on a model. It was
found that the laboratory and model results
agree wvell. The blood model is of primary
advantage in correlating the chemical
structure of blood, in quantitating clini-
cally significant chemical alterations, and
in directing attention to areas of investi-
gative interest. 14 pp.

P-3057 A Defense of Neural Modelling.
D. H. Perkel, G. P. Moore. January
1965,

A discussion of specific instances in

which neural models have proved useful

to research workers in neurophysiology.

The examples are presented as a response

to a commentary questioning the usefulness

of such models to the experimental research

worker. 11 pp.

pP-3 28 Mathematical Problems Arising
in Biomedical Research. R. E. Bellman.
May 1965,

in examination of mathematical problems

in biomedical research. Discussed are:

(1): analytic problems originating in

chemotherapy; (2) aspects of the

hgart—lung complex; (3) questions ini-

tiated by cardiology; and (4) problems

stimulate by current research in neuro-
physiology. 11 pp. Bibliog.
P-3194 Example of a Large-Model Simu-

lation of the Blood Biochemical System.
J. V. Maloney, J. C. DeHaven, E. C.
DeLand, 3. B. Bradham. August 1965,
A mathematical model of a viable blood
system, outlined to demonstrate the plausi-
bility of constructing detailed models of

large biochemical systems. 32 pp.

Bibliog.

P-3196-1 A Documentary on Weight, Diet
and Exercis R. C. Drebelbis., May
1966,

R compilation of scientific data on the
relationship of weight, diet, exercise,
and longevity. I+ gives a table of de-
sirable weights, caloric charts, and a set
of simple exercises. 92 pp.

p-3228 Education in Bioengineering.
T. W. Murphy. September 1965.

A proposal for a systematic educational
program for bioengineering, a study that
has arisen as a separate discipline be-
cause of educational deficiencies in
biplogy and engineering. The bioengi-
neering student should receive the best




possible foundation in the primarily
mathematical tools of system analysis,
in engineering material currently in use
in biological work, and a theoretical
and practical study of mathematical
models in physiology. 8 pp.

pP=-3230-1 Fainer Rohler, Some Relation-
ships Between the Average Energy of
Quanta in a Visuwal Stimulus and the
Color Response, (Binige Zusammenhange
zwischen der mittleren Grosse der
Quanten in einem Lichtreiz und der
Parhempfindung), Vision Research,
Vol. 5, 1965, pp. 361-377. J. J.
Sheppard, Jr., J. F. Gross, Translators.
Saptember 1965,

The title of this paper describes its

contents. 27 pp.
P-3254 On the Control of Urine For-
mation. J. C. DeHaven, N. Z. Shapiro.

Novamher 1965,
A presantation of mathematical and
physicochemical models of the intrinsic
renal control of body water and electro-
lytes, On the basis of these »>dels,
Jacohian matrices are prepared, which
assist in predicting local, qualitative
changes in body water and electrolytes
in respons2 to various forms of chemical
stress., The results obtained in specific
examples compare favorahly with those of
reported physiological =xperiments. The
Paper discusses the usefulness and limi-
tations of *hese models, and describes
various methods for introducing time into
them--the most useful being the one in
which the flux of metabolites is derived
from the composition and flow of urine.

109 pp. Illus. Bibliog.
P-3300 A Mathematical Model of the
Raspiratory Controller. T. W. Murphy.

January 1966.
Presantation of a mathematical model of
the raspiratory controller, one of the
mechanisms wherehy the body attempts to
maintain a constant concentration of car-
bon dioxide. The model stresses informa-
tion transport in blood and attempts to
test the widely held hvpothesis that the
respiratory controller is a proportional
controller, whose error signal is the
difference betvween the tissue carbon di-
oxide concentration in the respiratory
center and some reference level., Al-
though the model simulates some experi-
mentally observed phenomena, it beco s
unstable nnder other circumstances. The
reasons for this are discussed. 58 pp.

P-3368-1
Je J.

Preventive Medicine Policies.
McCall. May 1969.

79

Some potential applications to health care
of current methods used to schedule equip-
ment repairs. It is difficult to transfer
scheduling policies from physical equip-
ment to human beings, since there are

many problems involved in assessing a
human being's economic walue and in adapt-
ing maintenance policies to health care.
However, many of the standard equipment
models used for scheduling repairs on
stochastically failing physical equipment
may be modified for use on humans, parti-
cularly in the scheduling of dental check-
ups. A dental scheduling problem is out-
lined that is applicable to more serious
health problems, such as cancer detection.
9 pp. Refs. (EB)

P-3496 Consideration of the Contribu-
tions of Engineering Analysis in the

Study of Living Systems., E. C. Deland.
December 1966, )
A symposium paper with discussion. Bio-=

logical problems arising from modern
research techniques are too complex to

be solved without the most powerful tech-
niques of mathematics amnd engineering )
analysis. Compared with the usual engi-
neering problems, however, biological

1 oblems are ill-defined and immensely
complex, The cooperation of specialists
from each side is required. A problem

in fetal blood flow, from the work of
Professor George Bekey of USC, is used as
illustration of the point that first-?rder
simulations are inadequate. & biological
system seems always to have closed-loop
communication lines, so that a change 1n
one variable affects every other variable.
(Presented at the Symposium on the Impact
of Bioengineering on Engineering Educa-
tion, sponsored by Oak Ridge Associated
University, August 1966.) 16 pp.

p-3523 Remarks on the Question of
Privacy Raised by the Automation of
Mental Health Records, P. Baran.
April 1967.

It is necessary to face issues of the

individual's right to privacy raised by

the future automation of information sys-
tems. Systems will be interconnected for
both economy and performance, bhut
time-shared computer file systems will
not at first have adequate safequards
commensurate with the sensitivity of

the information they contain. The prob-

lem is thus how to obtain the greatest

benefits from such syst: s with the least
danger to privacy. (Prese¢ :ed to the

American Orthopsychiatric Association

Workshop, Washingtom, D.C,, March 21-23,

1967.) 10 pp.







tions for regular and irreqular temporal
pattarns of excitatory activation, and
for combined excitatory and inhibitory
activation, are presented. The results
corroborate the hypothesis. 28 pp. Ref.
(See also R1-4877.)

p-3682 "The Chromaticities of Subjec-
tive Colors Elicited by Rotation of
the Fechner-Benham Disc," by 3Suy Ver-
riest and Ryo Seki, Translated by
R. J. MacGregor, October 1967.

» translation of an article in the Reyvue

dfoptigue theorigue et instrumentale

(1964) describing an experiment made to

guantitatively evaluate artificially in-

duced colors in terms of Munsell samples
and “o detetmine the effect of unequal
spead nn their development. The results
indicate that the colors elicited do not
depani on the trichromatic components of
the illumination, but on the spectral
distribution. Since the data were
obtained from a singl2 individual
thirty-eight years of age, and in most
cas2s represent single unrepeated mea-
suremen+s, this work does not preempt
that propos=ad by Hubert Moshin, who will
perform repeated measurements on a large
number of younger subijects. 16 pp. Refs,

P-3743 Pseudo-Color Processing of
Flectronic Photographs. J. E. Rieber,
C. Gazlevy, Jr., R. H. Stratton. Janu-
ary 1968,
A description of the processing method
used on Mariner IV test photos to trans-
form shades of gray into shades of color
to enhance their visibility. The tape
came coded line by line with diqits, from
0 for white to 63 for black. An IBM 70uu4
computer with 5-C 4020 graphical plotter
converted each frame of the tape to 64
separate frames, each corresponding to
one shade of grav. The 64 frames were
then copied successively onto one frame
of Xodachrome, using color filters from
red for 0 to blue for 63. The Paper is
illustratesd with 9 photographs. The
PORTRAN proqram and control cards are ap-
pended. (Prepared for presentation at
the Jctober 1967 annunal m2eting of UAIDE,
Users of Automatic Information Display
Equipment,) 28 pp. Ref.

P-3747 A Model for Continuous Neuro-
2lectric Rctivity: The Encoding of
Stimulus Irtensity. R. J. MacGregor.
February 1968.

Applies the idea of large-amplitude depol-
arizations in dendritic regions to the in-
tensity dependence of graded potentials in
the vertabrate retina. The model assumes
that membrane in dendritic regions of pri-
mary afferents is linear, that receptors

excite primary afferents by a synaptic
mechanism that is continuously active dur-
ing stimulation, and that the magnitude of
the permeability change depends linearly
on stimulus intensity. Comparir-n of the
results with electrical data suy,ests that
such a synaptic mechanism might represent
the source of logarithmic intensity encod-
ing. Psychological intensity data and pos-
sible applicability to other sensory modes
are briefly discussed. 36 pp. Refs.

P-3786 An Application of Decision
Theory to a Medical Diagnosis-Treatment
Problem. A. S. 3insberg, F. L.
Offensend. Pebruary 1968.

A specific medical diagnostic-treatment

problem, characterized as a sequential

decision under uncertainty, is solved by
decision-theoretic techniques. The basic
assumption in the construction of the
model is that the doctor wishes to choose
the course of action that will maximize
his and/or the patient's "satisfaction,"

i.e., to maximize expected utility of all

possible actions and outcomes., Despite

shortcomings of this particular analysis,

especially in problems encountered in a

more general setting, further research is

encouraged in decision-theoretic tech-
niques as an effective means of solving
complex diagnostic-trea‘' =nt problems
facing physicians today. 27 pp.

P-3799 Problems of Disease Classifica-

tion in Machine Processible Format.

T. L. Lincoln. PFehruary 1968.
A discussion of the problems involved in
establishing an infoi ation processing
system for the medical profession. The
effective management of medical and health
data is complicated by the three Aiagnos-
tic categories that presently prevail:
the ¢ inical, which requires information
focused on the individual; the scientific,
which deals with the development of ap-
propriate models that define disease proc-
esses; and the epidemiological, which con-
siders the effect of medical and health
efforts on populations of people. The
most effective approach to solving the
problem of information processing is to
concentrate on elements that show stabili-
ty in the face of rapid change, that focus
on the patient, and that directly describe
his problems. It should then be possible
to relate the data that result from the
separate activities, interests, and goals
of health professionals. 9 pp. Refs.

p~-3827 Some Comments on Urban Research.
S. senensky. April 1968,

A discussion of RAND research efforts for

the City of New York, with some pros and

cons of involvement in an urban program.’







P-3906 A Pramework for Planning Social
Services. A. H. Pzscal. Auoust 1968.
An outline of a planning wrocess tor so-
cial services, preparerd for the Task Force
on the Orcanization of Social Services,
Department of Healtk, FEducation, and Wel-
fare. The first step is to adopt a classi-
fication schere indicating where re-
source~ailocation decisions must bhe made
politically and where they ought to be
made tachnically. 1 nctions could be
distinguished by major classes, Ly target
qroups, hy societal objectives, or by a
combination ot these classifications.
Onces ra2sources have been allocated,
standards to measure achievement and a
method for attaining the goal can be de-
termined. There are four general insti-
tutional arrangements for furthering a
social purpose: (1) T™he government dis-
tributes generalized purchasing power,
(2) Th2 government provides a particular
social service. (3) An outside institu-
tion providas a given service under govern-
ment contract. (4) The government provides
scrip or identification cards that are used

to purchase goods or services from competing

offarors. Each delivery system has advan-
tages, but the last method, where applica-
ble, goes farthest toward increasing
efficiency through competition while main-
taining individual freedom. BRlthough each
systzm will have its own criteria for
evaluation, sufficient feedback must be
provid2d to allow for self-criticism and
adaotive behavior. 11 pp.

P-3931 Medical Care Cost Incentives:
Some Ques*ions and Approaches for
f2se2arch, I. Leveson., September 1968,

A discussion of the problems and range of

alternatives available for developing in-

centives for medical care cost reduction.

The major prooslems will be to davelop

adequate definitions of the output of

medical care and measurements for the
value of the attributes of alternatives.

Incentives te control costs can vary by

type, object, stage in the production

process, or level of operations. &n

understanding of thase differences and

their possible combinations clarifies

the range of alternatives, Some sugges-

tions for specific areas for research

include cost studies, productivity anal-
ysis, oryanizatioaal structure analysis,
capital allocation studies, alternative
methods of production, and the effact of
pricing policies. 21 pp. EKefs. (MJP)

£=3945 dow -“uch Is 3o0od Health Worth?
V. D. Taylor. July 1969.

A consumer derand or subjective value ap-

proach to government-provided or -subsi-

dized medical services. The usual cost/

benetit or human capital approach is ir-

relevant to human preferences and actions
of decisionmakers, Por the nonpoor,
government action should generally be
restricted to what consumers cannot obtain
elsevhere: requlatorv actions, control of
infectious diseases and pollution, aid to
biomedical research. G3overnment activi-
ties are worth what people would be will-
ing to pay for them. Services to those
who could not pay are justified by the
¥villingness of the nonpoor to pay for
them. Giving the poor what they want in-
stead of what some index says they need
would better serve the total perceived
vell-being, since present programs arouse
hostility., Direct money transfers to the
poor cost far less to deliver than medical
services and would probably contribute
more to improving health through bel =2r
living conditions. 38 pp. Refs. (MW)

P-3947 Technological Opportunities for
the Delivery of Health Care. E. C.
DeLand, B. D. Waxman. October 1968.

An examination of the efforts of the Na-

tional Center for Health Services Research

and Development to identify areas for the
application of modern technology, particu-
larly computer technology, to critical
health care problems. Pocus is on those
solutions applicable to problems of hos-
pitals and clinics; applications to bio-
logical research and development are not
considered. 1Included are brief descrip-
tions of (1) patient-monitoring systems;

(2) permanent automated patient clinical

record files hat can store and cetrieve

data in both narrative and numerical form;

(3) an automated system whereby drugs

ordered at the nursing terminal can be

delivered and accounted for in the inven-
tory of the pharmacy and in the cost rec-
ords of the hospital; (4) autc .ted clini-
cal che Listry laboratories, witn compu-
ter-based analysis and display of data;

(5) population multiphasic health screen-

ing; (6) patient interviewing techniques

that could be used in preventive medicine
as well as in rudimentary diagnosis and
therapy; (7) pattern recognition devices
for tissue typing, etc. 15 pp. (CC)

P-3952 The Effects of Improved Health

on Productivity Through Education.

I. lLeveson, D. Ullman, G. Wassall.

September 1968,
An examination of the relationships be-
tween health status and educational at-
tainment, achievement, and absenteeism.
Earlier materials on absenteei:. , school
dropouts, and armed forces rejecteas are
examined, and new data from a stu ' of
school health records and armed forces
rejection are presented. Some rough,
overall calculations are made of the ef-
fects of health on productivity through




84

education, such as: (1) &2 minimum esti-
mate of productivity losses through drop-
ping ou* of school for health reasons is
$3 to %4 billion for employed persons.

(2) Ahsenteeism from school results in a
loss of outout of $2 billion. Much needs
t+o bhe done in this area of research, since
omission of productivitvy effects in esti-
mataes »f the value of improved health
biases our thinking about resource allo-
cation away from medical care toward other
investments. 19 pp. Refs. (MJP)

P-3369 The Anomalous Distribution of

Rody Water Under Alkaline Osmotic

Stress in Hypothvroid Dogs. D, Dorr,

M, 2. Wolf, J. V. Maloney, E. C. Deland.

Dacember 1968.
Invastigation describing a disease state
in physioch2mical terms. To test the hy-
pothesis that the hypothyroid (low-energy)
person must respond differently from the
normal person to physiologic stress, body
compositional studies were operformed on 19
randomly selected mongrel dogs (including
2u+hyroid and hypothyroid cases). Using
the multiple-isotope dilution technique,
studies were performed both before and
after the infusion of a hypertonic sodium
hicarbonate solution. It is suggested that
the significant increase in transfer of
water to the extracellular space in hypo-
thyroid dogs might be due to alter=ad
metabolic pumps, presence of abnormal
mucopolysaccharide in the extracellular
space, or possibly altered chemical activ-
ity of water across cell boundaries. The
results of the investigation invite further
study in the formulation of a specific
chemical thermodynamic mod2l of the hypo-
t hyroid state. 12 pp. Pefs. (KB)

The Demand tfor N=ighborhood

p-3980
care. I. Leveson, Decesmber

Yedical

1968, .
A stndy of the demand for madical care.

~he roles of the factors most affecting
this A2mand in general, and the demand
for urban na2ighborhood ambulatory medical
cara in particular, are hypothesized and
then analyzed statisticallv in terms of
the Oueansbridge H2alth Maintenance Ser-
vic2z, a clinic set up in November 1961
for residents of a housing project for
the elderly. The sa le consists of 1219
of the approximately 1400 residents.
Health statnus, income, education, and
price variables (especially travel dis-
tance) are the most powerful determinants
of patterns of medical care. Education
and income are positivelv correlated.
When income and other variables are held
constant, edncation encourages use of
clinic services, and color is not impor-
tant. On the whole, there are substan-
tial social and economic barriers to the

receipt of ambulatory care even when it
is provided without charge at a conve-
nient location. 42 pp. (LC)

P-3984 Some Comments on a Closed Cir-
cuit TV System for the Visuvally Handi-
capped. S. Genensky. December 1968.

Text of a presentation to the arnual meet-

ing of the Amarican Academy of Optometry

in December 368, outlining Pand efforts
to design and construct a closed circuit

1 (CCTV) system to aid the visually

handicapped. Defined as those with poor

vision even with the aid of eyeglasses,
the visually handicapped could be helped
toward more productive lives by an in-
crease in image magnification and light
intensity or brightness. Rand's proto-
type CCIV system is simple and inexpen-
sive, consisting rmainly of a TV monitor
on an adjustable shelf, a TV camera
capable of rotating on a fixed horizon-
tal axis, and a working surface to sup-
port the materials used. This system

has been tested and found valuable to

individuals in a wide age span for many

uses. Several desiral : prototype de-
vices are yet to be designed and built,

for whi , financial support is being
solicited. 16 pp. (See also RM-5672-RC).
(EB)

P-3988 Pseudocolor as a Means of

Sheppard, Jr.,
Janu-

Image Enhancerent. J. J.

R. H. Stratton, C. 3azley, Jr.

ary 1969,
A description of two methods for enhancing
perception of detail in black-and-white
images., Image enhancement by pseudocolor
involy : the problem of specification of
chromaticities and luminances. Two tech-
niques of producing color by three-primary
mixtures arfe discussed: a computer-based
approach (with considerable versatility)
and a relatively simple process of photo-
graphic transformration. The first tech-
nique is limited only by the sophistica-
tion of the image-processing program and
the data handling capacity of the com-
puter., It is a costly approach reguir-
ing appropriate scanning of the original
black-and-white image for input. Attrac-
tions of the photaogri hic technigue
include the low cost ractor, flexibility
in type of color renditions possible,
and the availability of processing equip-
ment to medical personnel for clinical
tasks. Pseudocolor techniques are being
used to Aesign psychophysical experi 'nts
in pattern recognition and may be applied
to chromosome photomicrographs, X-ray
films, and pathological specimens.
33 pp. Refs. (KB}
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P-4011-2 A Model of Physician Pricing:
Comment and Reply. J. P. Newhouse,
P. A. Sloan. February 1971.
Two econometric models are devised to judge
the market for physicians' services: one,
monopolistic, with factors of consumer
price ignorance and inability to judge
quality of product received; the other,
with set price from intersection of supply
and demand curves, as in a competitive
market. The authors determine that market
pricing for physicians' services is monop-
olistic rather than competitive. Critics
complained that the models were in error,
were inconsistent, and that price was posi-
tively related to demand whether physician
pricing s monopolistic or competitive,.
In reply, the authors state that, while
it may be difficult to distinguish amonqg
thes? hvpotheses empirically, the general
thrust of the evidence shows that the
amount of price dispersion, the low price
alasticities, the apparent unresponsiveness
of price to insurance coverage, and the
age composition of the population all point

to a noncompetitive market, 38 pp. Ref.
(sM)
p-4016 A New Approach to Hospital In-

surance, J. P, Newhouse, V. D,
January 1969.
A proposal for a new type of hospital in-
surance that would re-establish consumer
concarn with price: Variable Cost Insur-
ance (VCI). Major features of VCI are:
(1) Tha insurance premiums vary directly
with the "expense class" of coverage
chosen by the subscriber. {2) In the
event of hospitalization, the proportion
of the hospital bill covered by insurance
varies directly with "expense class" of
the hospital used. 1In addition to making
the consumer an active seeker of economi-
cal care, VCI would give hospitals an
incentive to be efficient; it can be
introduced without substantial prior
research; it avoids quality-comparison
problems andi the bureaucratic complexities
of central planning and franchising: and
it is adaotable to all types of insurance
programs including Medicare and Medicaid.
While not a total solution to spiraling
hospital costs, VCI appears sufficiently
superior to current plans that every
affort should be made to introduce it
quickly. 12 pp. (MJIP)

Taylor.

P-4019 Computers and the Delivery of
Medical Care. BE. C. DelLand, W. F.
Raub, R. W. Stacy, B. D. Waxman.,
ruary 1969,

FPeb-

cal Eesearch, Vol. III, evaluating accom-
plishments over a 3-year period and pre-
dicting areas for future emphasis. Char-
acteristics distinguishing recent computer

systems from those in the past include
increased complexity, flexibility, and
capacity for improving health-care ser-
vices. Work is being done to implement
present image processing techniques and,
in addition, to promote computer-aided
instruction in regard to biomedicine. 1In
the future, mathematical models combined
with graphic and flexible forms of data
presentation could become an integral part
of research hospitals, monitored patient
wards and clinics, and basic research
laborateries. Interactive corputer ter-
minals and the attendant central proces-
sor software will be useful for hospital
communications, for model building and
hypothesis testing, for patient autointer-
view, for perusing files of data and

for other tasks requiring the transfer or
analysis of data. 20 pp. (KB)

E-4022 Toward a Theory of Non-Profit
Institutions: An Economic Model of a
Hospital. J. P. Newhouse. January
1969,

Development and implications of the eco-
nomic model of a hospital applicable to
other nonprofit institutions. The asser-
tion is made that the voluntary hospital
with nonprofit status may result in eco-
nomic inefficiency and cause some misal-
location of resources. A bias exists
against producing lower quality products
in the sense that a profit-maximizing
firm would produce such qualities, There
is little reason to think that a nonprofit
hospital will enter in response to a pro-
fitable opportunity (either because the
consumer demands are not being satisfied
or because inefficient hospitals are pro-
viding the product). On the other hand,
philanthropy gives the nonprofit hospital
some latitude for inefficiency, and this,
among other things, tends to forestall
entry by profit-making firms. An addi-
tional proble exists if the hospital is
simply reimbursed by a third party for
its costs., By removing the budget con-
straint, incentives for least-cost pro-
duction are weakened. 22 pp. (KB)

P-4056-1 Population Growth:
tion of a Hypothesis. T. P.
August 1969,

An empirical examination of a family plan-

ning model built around three factors that

are assumed to exert a systematic effect
on birth rate: (1) a family-size goal or
the number of surviwing children that par-
ents want; (2) the death rate, mainly

among offspring, which necessitates a

compensating adjustment in birth rates to

achieve any particular family-size goal;
and (3) uncertainty in the family forma-
tion process, in which deaths, births,

and remarriage are unpre .ctable., The

Investiga-
Schultz,
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education has a positive impact on the
demand. 4C op. Refs. (ER)

The Bconomics of Moral Hazard:
Mewhouse, V. D.

p-4080-1
Further Comment. J. P.
Taylor. August 1969.

p commentary on an article in the June

1968 American Bgonomic Review pointing

out that medical insurance re ces medi-

cal care price below marginal cost and

thus acts as a subsidy. Hospital insur-
ance has contributed to the overall infla-
tion in medical costs by making the con-
sumer responsible for only a small portion
of the cost differences between hospitals,
thus encouraging him to opt for more ex-
pensive care. A remedy would be to pro-
vide Variable Cost Insurance (VCI) that
pays a hospitalized individual a lump sum
for a predetermined quality level, which
may be applied either to more or less ex-
pensive care. Insurance subsidization of
the quantity of hospital services provided
would still exist, but by removing the

distortion in the consumer's choice of a

hospital, VCI could importantly reduce the

escalation of hospital costs. This scheme
is relevant to the current policy debate
over medicare and medicaid. 11 pp. (EB)

P-4087 Priorities in Funding Health

Research. V. D. Taylor. HMay 1969,
Tmproved methods of delivering medical
and dental care will have little effect
until doctors and hospitals are motivated
to adopt them. The most important re-
search task is to find levers to change
the system., Among the needs is an in-
stitutional framework in which nonprofit
hospitals become concerned with efficien-
cy. Consumers need tools for evaluating
the service they receive, and motivation
to avoid extravagance. The medical in-
surance system should reward quality and
efficiency. The licensing system should
be changed to eliminate restrictions that
serve mainly to keep needed health person-
nel scarce. 9 pp. (MW)

pP-4090 The Price of Hospital Care.

V. D. Taylor. May 1969,
Derivation and application of a new hos-
pital price index constructed for the
National Advisory Commission on Health
Manpower. Based on a weighted average of
the prices of the factors used as inputs
in producing hospital care, it distin-
guishes the effects of price inflation
from the progressive increase in the
amount of labor and supplies consumed per
patient-day. Of the 92 percent rise in

costs per patient-day -during 1955-1965,
only 37 percent was due to price increases.
Since 1966, doctors and hospitals have
been progressively slowing down the in-

crease in resource inputs (the difference
hetween price increase and cost increase)
--a fact completely obscured by the nor-

mally cited indicators of hospital cost.,

6 pp. (MW)

P-4104 Pseudocolor Enhancement of
Biomedical Images. J. J. Sheppard, Jr.,
R. H. Stratton, C. Gazley, Jr. Septem—
ber 1969,
For human observers, the number of distin-
guishably different colors is much larger
than the number of distinguishably differ-
ent shades of gray. Therefore, if the
scale of grays in a complex black—and-white
image is transforrmed into some suitable
scale of colors, perception of the details
in that image will be greatly enhanced.
In one versatile but expensive method of
producing such pseudocolor images, the
black-and-white image is photoelectrically
scanned and a computer is used to produce
three pseudocolor separations on 35-mm
film., A simpler and more inexpensive
method uses purely photographic procedures.
Examples of pseudocolor enhancements are
presented. (Prepared for presentation at
the Pirst International Colour Congress,
Stockholm, Sweden, June 1969.) 11 pp.
(Authors).

P-4136 Erythrocyte Composition in
Cirrhotic Patients with Secondary
Hyperaldosteronism. J. Swedenborg,

J. V. Maloney, E.' C. DeLand. July
1969,

Erythrocyte sodium, chloride, and water

were significantly different when a group

of eight patients with cirrhosis of the
liver was compared to a group of normal
subjects, but plasma levels were not
different. This study demonstrated that
patients with cirrlhosis can be identified
by the analysis of erythrocytes. 9 pp.

Refs., (Author)

P-4147 A Closed Circuit TV System for
the Visually Handicapped and Prospects
for Puture Research. S. Genensky,

H. L. Moshin, H. Steingold. July 1969.
Description of a protot' e closed-circuit
TV system, developed at Rand, for helping
the visually handicapped to read and write.
The CCTV system, which consists of a TV
monitor and camera, camera-positioning
equipment, and a working surface, increases
image magnification (from 1.4x to 31.7x),
amplifies light, and heightens contrasts.
It permits the user to track printed or
handwritten material across a line, to
adjust the position of the monitor, and
to change the vertical plane of the camera
to accommodate his i |ividual writing hab-
its. Among the major benefits provided
by CCTV would be those of restoring pri-’







imaage in tones of grayv into a chromatic
reproduction is discussed. The S-C 4060
was coded to produce a series of plots,
on 35 mm film, varying the number of spots
and their sizes per unit area. The film
was read on a densitometer to establish
the correlation between the transmittance
and the plot patterns. A 21-step gray
scale was designed and a FORTRAN program,
using calls to the IGS Subroutines, was
written to produce two separation nega-
tives. These were subsequently printed
in register successively through red and
blue filters on a negative color material.
10 pp. (Author)

P-4267-1 Interrelationships between
Frocreation and Other Family Decision-
making. 2. J. Harman. March 1970.

Discusses the determinants of and inter-

relationshios hetween fertility and four

other factors that affect family size--
employment, income, lenqgth of marriage,

and migration. A model is developed char-

acterizing relevant behavior of individual

familiss. Fertility (a process of first
reaching a family size goal and then main-
taining that level) is analyzed empirically
using a formulation based on the model de-
rived from data for the Republic of the
philippines. The goal is related to alter-
native uses of the wife's time--child rear-
ing or labor force participation--as well
as the parents!' education. Both employ-
ment of the wife and education affect fer-
tility negatively, Population control re-
quires hoth eliminating unwanted births and
reducing the number of desired births,
most cost-effective strateqgy for curtailing
+he population growth rate should include
not only direct control policies, but also
programs not directly aimed at population
reduction, such as increased education

for the female. 34 pp. (LC)

P-4272 Alternative Technologies for
Information Networks. J. A, Farquhar,
J. A, DeiFossi. Decembher 1969,
A discussion of the economic considera-
tions inh2rent in designing user services
that incorporate various communication
systems. Three such services for the
biomedical community are described: n
land-circuit television networks such as
EIV; (2) telephone access via INWATS to
a library of recorded messages; (3) a
single centar responsible for the dissemi-
nation of copies of 1,000,000 documents a
vear utilizing a general purpose computer,
microfiche devices and either U.S. mail or
facsimile transmission. Because of the
complex character of library operations,
particular user needs must be determined
before designing a system. Effective
support of information systems is now
available in large scale digital storage,

The
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laser recording, eraseable holographic
memories and rapidly developing communi-
cations hardware. Unfortunately, much of
the implementing software has been unsuc-
cessful. Puture success may lie in aban-
doning attempted solution of general
problems and concentrating on specific
areas., 8 pp. (MT)

P-U4274-1 Medical Costs, Health
Insurance, and Public Policy. J. P.
Newhouse, V. D. Taylor. March 1970,

Spiraling medical costs are partly the

result of price subsidy health insurance

plans that prompt neither hospitals nor
the insured to economize. Most requlatory
approaches don't directly address the
problem. A new kind of insurance might.

The authors propose variable cost in-

surance (VCI). Under its terms, appli-

cable to all types of health insurance,
hospitals would be rated according to
their expensiveness and a portion of costs,
reflected in variable premium plans, would
be passed on to subscribers. Many might
still choose more costly (which may often
be only more "luxurious" or wasteful)
treatment. But ecenomy-minded patients
and their physicians would use more effi-
cient hospitals, in turn providing rewards
for good management, EBxpected results:

a slovdown in the hospital cost spiral

and the return of the consumer as a force

in the market place. 38 pp. (TC)

P-4279-1 Tha Diagnosis of Cerebro-
vascular Disease by Ophthalmic and
Thermographic Means. I. M. Kalb, H.
Karpman, J. J. Sheppard, Jr. January
1970. '

Describes the current development of a

Potential-Stroke Screening Unit to detect

persons with high risk of stroke before

symptoms develop. Statistics indicate
that about 3 out of 4 strokes are due to
occlusive lesions usually of the carotid

system, particularly in the age group 40

to 60. The pilot screening unit (PSU)

combines sevéral diagnostic thods that

do not involve any tissue damage, each of
which has been proved separately in a re-
search environment. Ophthalmodynamometry

(comparing the blood pressure in the oph-

thalmic artery with systemic and intra-

ocular pressure) detects stenotic and oc-
clusive lesions with 85 to 90% reliability,
as does thermography, which measures the
infrared emission of the forehead. Cervi-
cal auscultation (stethoscopy of the neck
area) has 85 to 88% reliability in detect-
ing the lesions that are both commonest
and most amenable to therapy. Flowcharts
of the PSU and patient care systems are
appended., (Prepared for the XXI Inter-
national Ophthalrological Congress.)

9 pp. Ref, (MW)

L.







and chronic shortages of patients appear

to b2 directly related to the unwillingness
of faculty to give personal medical care.

A persuasive case is made for reversal of
the trend toward developing medical scien-
tists with little interest in clinical
medicine. U4 pp. Ref. {TC)

p-4337 Review of Hospital Information
Systems. FE. C. Deland, B. D. Waxman.
Juna 1970,

A survey of attempts to solve the critical
hospital information flow problem, empha-
sizing PHS-fund=d computerization projects.
No total hospital information system
exists, althouah, since 1962, the VA has
spent $6 million and PFS $10 million to
develop +them. Hospital business £functions
and diagnostic laboratories are automated
successfully, often with hospitals' own
funds, apart from the respective %2 million
and $5 million from PHS. (3 descriptive
list of 41 computerized clinical labora-
tories is given.) Other PHS-funded hospi-
tal automation projects include: patient
medical records, $4.5 million; logistics,
$4,25 million; physiological monitoring
(int=nsive care, operating room, cardiac
catheterization), $6.5 million, apart from
monitoring within cardiovascular care and
research programs. This ignores DOD and
private inputs. Since hospitals are con-
glomerations of minimally related subsys-
tems, success mav be in networking discrete
information subsystems that are not imme-
diately compatible, rather than trying for
a single overall svstem. (Frepared for the

st . IS amESSon XS

P-4343 Closed Circuit TV and the

Fducation of the Partially Sightegd.

S. Genensky. March 1970.
Descrintion of Rand-sponsored research
resulting in a closed circuit TV system
designed to help the legally blind and
others with severe visual impairments read
and write with near normal proficiency.
CCTV can dramatically amplify light and
heighten contrast, has a proven capacity
to aid the visually handicapped where most
optical aids fail, and exhibits great po-
tential for systematic use in educating
the partially siqghted, It is anticipated
that CCTV could also open up many jobs re-
quiring manual precision that are now
closed to the visnally handicapped. Cur-
rent compon=2nts of a prototype model and
modifications that will permit a variety

of applications are discussed. 18 pp.
Ref. (TC)
P-4 388 The Use of Thermography in the

Detection of Extracranial Carotid Arte-
rial Insufficiency--Description of a
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H.
Kalb,
Jr.

Provocative Cooling Technigue. L.
Karpman, J. C, Clayton, I. M.
H. L. Moshin, J. J. Sheppard,
June 1970.
The majority of strokes are due to occlu-
sive lesions, most often in the extracra-
nial carotid arterial system. A method
is proposed in which a provocative cooling
technique is employed utilizing time-se-
quenced thermograms of the supraorbital
regions of the forehead in order to pro-
videl a functional test of internal carotid
arterial blood flow. The thermographic
procedure is presented as one of several
atraumatic diagnostic modalities which are
being adapted for performance by paramedi-
cal personnel in a specialized, semiauto-
mated, screening, clinical laboratory
environment using computer data process-
ing, 16 pp. Ref. {Author)

P-4390 Prevention of Hypokalemic Car-
diac Arrhythmias Associated with Cardio-
pulmonary Bypass and Hemodilution.

E. C. DeLand' R. P. Henney' T. A.
Riemenschneider, J. V. Maloney. De-
cember 1970.

An application of the Rand computer model

of fluid balance and electrolyte distribu-

tion in the human body (RM-4347) to solve

a common problem of open-heart surgery:

depletion of potassium in the blood serum

interfering with the normal heartbeat.

The potassium loss, or hypokalemia, has

been attributed to preoperative diuretic

therapy, digitalis, and hemodilution. The
effects of extracorporeal hemodil :ion
circulation, involving an extremely com-
plex set of che .cal thermodynamic rela-
tionships, were simulated, and the results
checked against experiments with 16 dogs
and observations of 5 patients undergoing
heart-lung bypass., Hypokalemia is not
prevented by simply adding potassium ion
to the hemodiluent, nor by adding protein,
but is prevented by adding both. (Pre-
sented at the Surgical Porum session of
the American College of Surgeons, October

1970; to be published in Surgical Forum.)

4 pp. Ref., (MW)

pP-4397 A Brief Survey of Literature
Relating to the Influence of Low In-
tensity Microwaves on Nervous Function.
R. J. MacGregor. September 1970,
Reviews recent reports, mostly from the
Soviet Union, indicating that microwaves
of intensity far below U.S., safety limits
may produce many deleterious effects on
organisms. Insomnia, irritability, loss
of memory, fatigue, headache, tremor,
hallucinations, and autonomic disorders
are among reported symptoms. The radia-
tion considered is in the 10 (exp 8) to
10 (exp 11) cps range, with intensity less
than about 10 mw per sg ¢ Outside the







in the microwave spectrum are calculated.
The relation of the model to the biologi-
cal structure and the sensitivity of the
results to the uncertainties in the dimen-
sions and electrical properties of biolog-
ical material are investigated. A method
of solution for both the scattered and
intarior fields for a spherz with an ar-
bitrary number of electrically Adifferent
concentric layers is developed in a form
readilv amenable to machine computation.
It is shown that the semi-infinite slab
model is inappropriate for calculating

+he microwave radiation dosage to the

human head and similar structures. 32 pp.
Ref. (Author)
2-4463 Pseudocolor Image Enhancement

by a Two-Separation Photographic Pro-

cess. R. H. Stratton, C. 3azley, Jr.

Septamber 1970,
A black-and-white pho*ograph contains, in
its varying intensities of gray, much more
information than can be extracted by the
human 2ve, which can distinguish only 15
to 20 gray shades. Transforminag the gray
scal2 into a chromatic scale in which each

intensity level is presented as a different

color makes it possible to transmit more
of the image information--a possibility
being investigated for use in medicine,
criminoloagy, and aerial reconnaissance.

This paper describes a method that requires

only two separation steps (red and blue)
and can be handled by a modestly equipped
photo laboratory. This pseudocolor pro-
cess preducas a continuous line through
color space from adjacent densities in
the original. If desired,
formed in varic s ways by changes in pho-
tographic materials, filters, and ex-—
posures. (°resented at the 15th Annual
Symposium of the Society of Photo-Optical
Irstrumentation Engineers, Anaheim, Sep-
tember 1970.) 6 pp. Ref. (MW)

P-4u465 Use of SCU4060-Produced Micro-
film Output in Pseudocolor Transforma-
tions. J. V. Lamar. September 1970,

2 pseudocolor transformation is produced

when each discrete density level in an

original, continuous-tone, btlack-and-white
image is represented as a different spec-
tral hue in the transformation.
has heen employed to produce microfilm
output for use in 2 pseudocolor processes
that have been developed at Rand. This
paper discusses the computer programs and
techniques for producing specific density
levzsls in the film and the pseudocolor

processes using the film. 10 pp. Ref.
(Ruthor)
P-4469 The Pupil--Importance in the

Optics of the Visual System: Part I.

it can be trans-

The SC4060
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Clinical Data. B. 3o0o0dlaw, H, L.
Moshin. October 1970,
Closeup photographs were taken of each
eye of 163 patients who had obtained and
were wearing contact lenses. These photo-
graphs were taken in both an illuminated
and a dark environment. Twenty-three
variables were recorded, Seven of these
that were relative to the pupil diameter
were analyzed. These data vwere then eval-
uated against the findings of other in-
vestigators, 25 pp., Ref. (Author)

P-4478/2 The Economics of Group Prac-—
tice. J. P. Newhouse. May 1971.
Group medical practice is often urged, to
lower health care costs and improve qual-
ity; but the claimed advantages do not
apply to fee-for-service, single-specialty
physician groups that share costs without
prepayment plans. In a sample of 20 such
groups and solo practitioners, the groups
spent more for rent, and their salary
costs for nonmedical services such as ap-
pointments, records, and billing averaged
$2.55 more per patient visit. Hospital
outpatient clinics are still less effi-
cient, judging from 3 with and without
teaching functions. Clinic overhead costs
per visit (excluding rent) averaqe@
$14,24, compared with $4.54 for private
doctors. The economic theory of groups
predicts just such lack of motivation to
improve efficiency and control costs Hben
the physician does not bear the financial
effects, Revenue-sharing doctors also saw
fewer patients, but the difference was not
statistically significant. It does suggest
that encouraging formation of more groups
might decrease the supply of medical ser-

vices while increasing costs. 27 pp.

Bibliog. (MW)

P-4485 A New Type of Hospital Insur-
ance: A Proposal for an Experiment.
J. P. Newhousa, V. D, Taylor. October
1970.

Proposes variable cost hospitalization in-
surance to give consumers more choice of
cost and quality, give doctors and hospi-
tals an incentive to cut waste, and stop
insured users of lower-cost hospitals

from subsidizing users of expensive ones.
Under Variable Cost Insurance, the in-
sured's premium depends on the relative
costliness of the hospital he selects,
Higher gqguality or greater economy would

be chosen according to tastes and income.
Physicians would be encouraged to consider
hospital cost. At least some doctors and
patients would switch from t jh-cost,
low-quality hospitals to others, giving
hospitals a motivation for improving their
management practices. VCI is completely
compatible with major risk insurance, and
straightforwardly applicable to cc irehen-







+ransient indicates an initial rapid ab-
sorption of water due to an increase in
plasma osmolality; then a balance of forces
at the peak PV, possibly through increased
capillary hydrostatic pressure, decreased
tissue vressure, and decreased capillary
osmotic pressure due to dilution of plasma
prot2ins. This was followed by a gradual
filtration of water out of the vascular

systaem. 27 pp. Ref€. (huthor)
P-4575 The Changing Ralance of Births
and Deaths: P Comment. T. F. Schultz.

PFabruary 1971.
Commenting or Kinsley Davis' paper, the
author discusses the problem of rapid
population growth in *he low-income coun-
tries. 3Res2arch strategy should focus on
the family or small community to trace
environmental constraints and opportunities
influencing desired and achieved fertility,
ard possibly to isolate the additional con-
tribution family planning programs make
to +the decline of fertility. 1In disagree-
ment with Davis, the author finds that
fertility and child mortality rates are
related. Parents fra : their family goals
on numbers of surviving children. Once
these goals have been reached, parents
exercis2 birth control. TIn developing
countries, improvements in child nutrition
and local health facilities might reduce
infant and child mortality, and therefore
birth rates, within a decadz., Modification
of education, employment, and welfare
policies might further change parental
demands toward smaller surviving family
size qgoals. 11 pp. Ref, (SM)

P-u4617
¢tress in the Dogq.
¥. M. Illickal, J. V. iMaloney, H.
koeher, BR. C. Deland, A&pril 1971,
A crucial problem in the clinical treatment
of manv pathological states is determining
the acid-base status of the patient from
a sample of his blood. This study derives
such a correlation from experimental data.
Since the acid-base reactions of man and
dog are similar, experimental data were
obtained on 54 dogs subjected to various
combinations of stresses corresponding to
mixed respiratory and metabolic disorders.
The data were introduced into the Rand
computer model of fluid balance and elec-
trolyte distribution in the human body.
A nomogram was obtained for use in esti-
mating whole-body base excess from the pH

Acute Response to Acid-Base
C. D. Russell,
D.

and pC02 of arterial blood samples. 39 pp.
Ref. (See also RM-6203.) (MW)
P-4619 Clinical Applications of Dynam-

ic Electrocardiography--The Fr. uency
of Ventricular Tachyarrhythmias and
Ventricular Premature Beats in Asympto-

95

L,
Bleifer,

matic Patients. H. Je.
Sheppard, Jr., S. B.
Bleifer. April 1971.
2 study of the association of ventricular
arrhythmias with the presence or absence
of significant symptomatology in a predom-
inantly ambulatory patient population.
Dynamic elactrocardiograms of 10-hr
length were recorded, on 1421 occasions,
from 1108 patients, a majority of whom
vere men and women aged 40 to B0 years.
Detailed statistical analysis of the ven-
tricular arrhythmias encountered in these
recordings is presented. Paroxysmal ven-
tricular tachycardia (PVT), an extremely
hazardous arrhythmia, occurred in 50
patients (4.5%); the incidence increased
with increasing age. PVT increased whe;e
unifocal ventricular premature contractions
vere demonstrated at a frequency of more
than 12 per minute, or multifocal ventric-
ular premature contractions of any fre-
quency. PVT increased where patients
demonstrated unifocal or multifocal paired
ventricular premature complexes of any
frequency, but did not occur with supra-
ventricular arrhythmias alone. Only 4 of
the 50 patients demonstrating PVT were

Karpman, J.
D. J.

s ptc¢ tic. 26 pp. Bibliog. (SH)
P-4623 Simulating PHYSBE with BIOMOD.
G, F. Groner. March 1972.

Description of simulating PHYSBE (Physio-
logical Simulation Benchmark Experiment)
with BIOMOD, an interactive computer
graphics system specifically designed for
unsophisticated computer users. Program-
ming was simple because PHYSBE's original
description is mostly in terms of a block
diagra and integral equations, which
BIDMOD provides for, and because BIOMOD's
diagnostic messages and quick response aid
in discovering and correcting errors.
Elapsed programming time was five hours,
including studying the definition of FHYSBE
and debugging. BIOMOD made exploring
PHYSBE's behavior easy by providing com-
plete control of both simulation and dis-
play of output curves. The CSMP/360 pro-
gram that BIOMOD produced for PHYSBE was
run in batch-mode to determine the cost

of BICMOD's facilities. BIOM required
tvice as much storage as the batch-mode
program, but only about 10 percent more
CPU utilization when running and simulating
and formating the results. BIOMOD's pro-
visions for easy prograr ing and model
exploration justify this cost. 16 pp.
Ref, (See also R-617, R-746, R-747.)
(Aethor)

P-4635 The Importance of Plasma Mixi
in Bolus FPlow, J. Aroesty, J. P. Gross.
April 1971.

Examines the relative importance of con-

vection and diffusion im blood pla: 1 im




96

transporting oxygen into the red blood
cells. The bolus flow model of Prothero
and Burton is gquestioned. The role of con-
vection in the mass transfer process is
expressed by the Peclet number, UL/D, where
U is the velocity of the red cell: L is
+he distance between them, and D tne dif-
fusion coefficient. Convection will play

a significant role only when the Peclet
number is 10 or higher. 7That can occur

ir capillary flows only with material of
high molacular weight, such as protein,
that diffuses very slowly. Por oxygen and
other dissolved gases, ther=fore, diffusion
is +he dominant mechanism of oxygen trans-

fer. 9 pp. Ref. (MW)

2-4036 Pulsatile Plov in the Micro-
vessels., J. Aroesty, J. F., Gross, C.
jazley, Jr., april 1971,

A simple conceptual model of blood flow

in the microcirculation, including small
arteries, arterioles, capillaries, venules,
ard small veins, with linesarized equations
of motion and simplifving assumptions. The
pulsatility of the imposed blood pressure
and +he importance of the inertial terms
are exoress2d4 by the Wormersley fraaquency
parameter alpha. In large arteries, alpha
is greater than 1. For microvessels,

alpha is near zero, viscous forces predom-
ina*2, and the pressure qradient is
balancsAd by shear. Using transmission line
nomenclatur2, with large alpha, the wave
propagation eguation results. When viscous
forces dominate, the diffusion equation
results, and pulsatile flow is highly at-
tenunat2d and dispersive. Dacrease in the
pressure amplitude and change in the wave
form ar2 characteristic, The numerical

val s obtained are in qualitative agree-
ment with experimental measurements. The
mod2l is being extended to include non-
Kewtonian effects and tissue compliance.

24 pp. Ref. (MW)

P-u6U6 Analysis of Pre-CCU Time In-
terval in Acute Myocardial Infarction.
¥, A. Rockwell, BA. P. Klaus, J. K,
Coop~r. May 1971.
rnalysis of the time from onset of symptoms
+o a¢ .ssion to a Coronary Care Unit for
2122 patients with acute myocardial in-
farction tr2ated in the CCUs of 9 hospi-
tals. Thes2 data were studied to deter-
mine the factors that ¢ fect the speed
with which patients seek treatment. The
median for all patients was 5.8 hours,
with a mean of 16.9 hours; B84% arrived
within 24 hours. Stepwise regression
analysis on age, sex, previous medical
histary, clinical status at the time of
admission, and symptom severity was per-
formed for the 1202 patients for whom all
the data were recorded. When factors were
considered individuallv, shorter median

times occurred with males, young persons,
congestive heart failure patients, cases
with shock or fainting, and those who
considered their symptoms severe. In the
stepwise regression, significant variables
were shorter intervals for patients with
much sweating and longer intervals for
angina cases and for one particular hospi-
tal. In the aggregate, all the variables
together explained only 9% of the variance.
14 pp. Ref. (MW)

P-4688 Toward a Natural Simulation
Language, E, C. DelLand, G. &. Bekey,
G. P. Moore. August 1971.
Discusses the state of the art of computer
languages for simulation of biological
systems, and describes BIOMOD as a step
toward enabling a researcher to communi-
cate with a computer in the natural semi-
technical language of his discipline., The
computer should test his hunches against
established scisntific and mathematical
criteria, identify structures from data,
point out unusual or unexpected behavior,
and investigate those aspects of the be-
havior of large syst s that are not pre-
dictable from knowledge of the subunits.
BIOMOD is still elementary in that the
user must be able to specify appropriate
mathematical operations. Compared with
engineering problems, which can be hani ed
vell by existing continuous system model-
ing languages, biological problems are far
subtler and more complex, a | do not have
sets of well-defined primitive functions.
We do not yet know whether entirely new
mathematical operations are needed for
biplogical modeling or whether life systems
are amenable to current engineering/mathe-

ticé analysis. 11 pp. Bef. ' (See also
R-617.) (MN)
P-4698 Some Radical New Approaches to

Dealing with the Physician Shortage.

W. B. Schwartz, September 1971,
Proposal for developing new approaches
and a wider mix of programs to deal with
critical health manpower shortages. Many
tasks now performed by physicians could
be delegated to physicians' assistants or
nonphysician hei th care specialists,
These specialists, most of whom would
function under physician supervision,
could free the doctor for a considerable
amount of time and allovw him to make best
use of his professional skills. To im-
prove health services in areas where phy-
sicians are not available, new independent
physicians!' associates have been proposed
and experimental programs are now in prog-
ress, It should be possible to develop
computer programs to guide the physician
substitute in the management of both minor
and complex clinical prot :ms. The dis-
cussion briefly touches on fiscal, man-




agerial, and educational aspects of the
proposed changes. 12 pp. (KB)

P-47004 Interactive Biochemical Modeling
?331Ana1vsis. E. C. Deland. September
BIOMOD is a user-oriented, interactive
computer graphics system using a terminal
composed of a RAND Tablet, CRT, and key-
board. The background computer is cur-
rently an IBM 3€60/65; the system uses a
228K partition of high-speed core with
overlay from disc. The system was designed
so that a user untrained in computer pro-
gramming could have direct access to the
computer to desiqgn a model of a biochemical
or ohysiological system and subsequently
simula*2 his problem. He constructs his
model using semiformal simulation languages,
insofar as possible from his own disci-
pline. Aftar construction, the model is
automatically compiled for simulation,
Programs in the computer translate each
detail of the model into Continuous Systems
Modeling Program (CSMP) language, an IBM
program that in turn compiles it into
FCRTRAN and finally machine langquage, CSHP
also organizes the problem for solution.
10 pp. Pef, (LC)

P-4718 Biomedical Data Processing.

E. C. Deland. October 1971.
Description of medical information systems
at various levels of organization. This
paper traces the history of biomedical data
processing and outlines primary sources
of difficulty for RED, including techno-
logical design and instrumentation,
cross—-disciplinary communication, clear
task formulation, and modeling problems.
The challenge for information system
+echnology, in a patient-management deci-
sion problem, for example, is to convert
data to functional, on-line information
having utility in a medical context. 21~
though it may be sufficient, perhaps,
simply to move the data from place to place
and list it at the output, copying the
manual methods, this would not exploit the
real value and potential of the computer
system. There are many other cases in
which the computer can be used to support
the decision process: sophisticated
patient monitoring, image processing and
pattarn recognition (as in EKG analysis),
prediction of drug effects, fully automated
mass screening, and lay education. 68 pp.
Bibliog. (KB)

P~-4731 Blood Bank Inventory Control.

J. B. Jennings. October 1971.
Essentially, blood banks are facilities
which procure, store, process, and dispense
blood. To operate effectively in the face
of both random supply and random demand,

sizable buffer stocks of blood are main-

tained. The resulting inventory control
problem is an extremely complex one for
several reasons: (1) both supply and
demand are random; (2) approximately 50
percent of all bloods demanded, '"cross-
matched,™ and held for a particular patient
are eventually found not to be required for
that patient; (3) blood is perishable, the
present legal lifetime being 21 days in
most areas; and (4) each blood bank typi-
cally interacts with a number of other
banks. This paper presents a framevork

for the analysis of the whole .ood in-
ventory problem at the individual hospital
as well as at the regional level; presents
a realistic model of blood inventories for
both the individual and regional cases;

and analyzes the effects of several al-

ternative inventory policies. 23 pp. Ref.
(Author)
P-4736 Nine Current Problems in the

Theory of Electrolyte and Water Balance.

E. C. Deland. November 1971.
List and discussion of problem areas that
appear to be critical obstacles to modeling
electrolyte and fluid balance in the body.
current modeling difficulties result from
(1) inadequate analysis of the so-called
membrane process—-the biochemical structure
and functional properties of membranes
separating various fluid compartments of
the body, (2) insufficient design and
measurement of critical variables, (3) un-
satisfactory statistical design of experi-
ments, (4) the use of imprecise biological
jargon, (5) the lack of appropriate func-
tional models of the kidney and muscle
cells, (6) poor descriptions of hormone
function, (7) inconvenient and expensive
methods of incorporating equilibrium and
kinetic equations, (8) the absence of
stochastic processes and parameter sensi-
tivity analyses, and (9) incomplete under-
standing of the effects of neural func-

tioning on electrolyte control. 13 pp.
Ref. (KB)
P-4766 predicting Progress, Recogniz-

ing Breakthroughs, and Evaluating Per-

formance in the Treatment of Leuke .a.

T. L. lLincoln, R« E. Wells. March 1972.
Graphical tools are valuable for the pre-
diction of future achievements and in the
early recognition of breakthroughs in
leukemia research and for the comparative
evaluation of results. Predictions of
future ALL (acute lymphocytic leukemia)
trends indicate that the median ife ex-
pectancy of patients is 1creasing 14 per-
cent per year and that the hazard rate is
decreasing 9 percent. If the present
trend persists, the disease will not be
controlled until the e of the century.
Chemotherapy has been the only breakthrough
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in the last 21 years. New drugs, multiple
drugs, and sophisticated maintenance reg-
imens have steadily improved the control
of the disease but have not yet produced

a sudden advance. Of the two methods ex-
amined for evaluating performance, one
based on median survival and the other on
hazard rate, the second is recommended
because it provides more rapid feedback.
27 pp. Ref, (ETG)

P-4771 Cancer Chemotherapy--an Example
of Physician Decisionmaking. T. L.
lincoln, J. Aroesty, N. Z. Shapiro.
March 1972.

Describes a planned, computer—irplemented

decision-aiding system to help in patient

management during leukemia chemotherapy.

Xey variables in leukemia chemotherapy

are compact and essentiallv quantitative;

the system will provide an explicitly

quantitative method for aiding those
components of physician decisionmaking

that are quantified and structured, while

leaving to physician judgment, intuition,
and clinical experience the more contextual
elemants. The paper describes plans for

a soeries of five nested computer programs

interacting with a physician through in-

teractive graphics. These programs, which
will be based on mathematical models of
biological processes that incorporate
aspects of the biology and pharmacology

of laukemia and its therapy, should

help to gquide the querving and use of

the clinical data base, Each module will

~oncentrate on a different aspect of the

treatment problem. The modular construc-
tion will permit clinical use of the in-

Aividual components as they are developed,

and prior to their ultimate integration

into a complete system. 16 pp. (Author)

P-4773 Riological Primitives. E. C.
DelLand. March 1972.
Discusses the concept, and proposes a
list, of basic biological functiors to
aid hiologists (as contrasted with mathe-
maticians and chemists) in building »>dels
by means of Rand's BIOMOD interactive
grapvhics computer system. These "biolog-
ical primitives" are characterized as
having unambiguous definitions and the
capacity to be parameterized clearly and
directly. Among the primitives identified
are Aiffusion, equa-osmolarity, pressure
gradient, compartment, binding and metab-
olism (as of a drug), and phosphate,
bicarbonate, or protein buffer. The in-
tention is to furnish the biologist
modeler with building blocks that are
uniquely meaningful to him and that do
not require detailed knowvledge of their
underlying mathematics or chemistry to be
used. 9 pp. (C

P-4774 Cell Kinetics Simulation in
the Treatment of Acute Granulocytic
Leukemia. T. L. Lincoln. March 1972,

Describes systems of models simulating

patient response to cancer chemotherapy

and various mechanisms of blood and blood
forming tissues. Such models will make

it possible to choose a drug-dosage strat-

egy favoring destruction of tumor cells
and rinimizing the effect on healthy cell
systems. The simulations use the BI( 0D
system, developed at Rand, with omline
interactive graphic capability including
data tablet ar 1024 x 1024 screen. The

ability to explore the implications of a

simulation during its course makes the

system a powerful tool. The inputs to the
leukemia program include patient history
and a hypothetical future schedule of

drug dosage. The outputs are the daily

predicted future values of circulating
bloodcell and platelet concentrations as
affected only by the leukemia, ignoring
changes due to complications. Thus, as
nev drugs and insiqght develop, hypotheses

m be tested without undue risk to the

patient. 10 pp. Ref. (HT)

P-4775 The Clinical Significance of
Simulation and Modeling in Leukemia

Chemotherapy. T. L. Lincoln. March
1972.
Describes the use of mathematica modeling

and computer simulation in the management
of leukemia through chemotherapy. Treat-
ment of leukemia is quantitative and offers
a spectrum of ytions. The objective of
chemotherapy is to kill encroaching leu-
kemic cells without injuring normal ones.
Computer progr: s have been written that
incorporate rules of thumb as well as
objective measures., The BIOMOD system

can enter models in mathematical formats
and can keep track of evolving output
curves. The simulation can be stopped,
changed, then proceed., Ultimately the
models must incorporate a variety of in-
formation on blood and blood-forming
tissue through the organized analysis of
experimental and clinical data. Present
efforts are aimed primarily at a teaching
model, Each patient must now be considered
as an average case of the teaching model,
A patient-specific mc :1 will require

that parameters be modified to account for
indivi 1al biological differences. 14 pp.
Ref. (To be presented at the Spring Joint
Computer Conference, New Jersey, May 18,
1972.) (HT)

P-4785 The Pluid Mechan :s of Pulsatile
Plow in the Microcirculation. J. P,
Gross, J. Aroesty. March 1972.

Discusses pulsatile fluid flow in small

blood vessels and presents a non-Newtonian

model for pulsatile blood flow and a pre-
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liminary network model for a composite
microcirculatory bed. Pulsatile flow in
the microvessels is shown to be gqua-
si-steady, a theoretical result that agrees
with in vitro experiments in tubes under
100 microns diameter. A cell-deficient
layer of plasma along the vessel wall
app2ars to act as a lubricating layer in-
creasing the flow rate; for a fixed blood
vield str=ss, the role of the plasma layer
decreases as the flow pressure gradient
increases. A five-layer model of the
microcirculation--small artery, arteriole,
capillary, venule, small vein--gave results
in general agreement with observation.
Amplified to seven levels, with vasodila-
+ion and vasoconstriction, the netwvork
model was in gqualitative agreement with
results of in vivo experiments on rabbit
oment um. (To appear in Fluid Dynamics
Vol. 6, Part 2, 1972).

(u¥)

12 pp. Ref.

Report on a Survey of CCU De-
sign, Staffing, and Operating Policies.
1. Bb. Rockwell. December 1970.
cummary statistics on the design, staffing,
and operating policies of coronary care
units at 91 West Coast hospitals. The
data were collected as part of a CCU-ef-
fectiveness study for the California Com-
mittees on Regional Medical Programs,
A 6-page questionnaire was sent to each
participating hospital in Auqust 1970,
The quastionnaire data will be compared
with the patient data collected using a
systam developed at Rand in 1968-70 for
collecting and analyzing data on CCU pa-
tisnts. The objective is to better under-
stand the intaerrelationships between CCU
operating and staffing characteristics
and unit effectiveness. 14 pp. (MW)

p-u788

p=-4790 FLUIDMOD: A Versatile CAI

System for Medical Students. E. C.

p=Land, R. W. Winters, R. B. Dell,

©., E. Zuckerman. March 1972.
FILUIDMOD is an interactive program for
student practice and instruction in the
medical treatment of fluid and electrolyte
problems in human patients. Previous in-
structional programs in this field have
been based on teaching numerous rules
applicable to particular problems, which
must then be applied by the student to
actual patients, who supply the feedback
response to the therapy. The FLUIDMOD
program uses a mathematical model of the
patient so that a student at a graphics
console may work completely through the
sequence of steps of a given therapeutic
problem. Thus, he is actively involved
in simulated patient management., FLUIDMOD
also contains interactive programs to
simul: e the clinical patient~-management
environment: doctor's orders, nursing

notes, the patient chart and record, etc.,
are provided, Eventually, FLUIDMOD will
contain instructional programs to which
the student may branch as required. The
utility of using such a system in teach-
ing-hospital environments is now being
evaluated. 16 pp. Ref. (Author)

P-4796 Small-Scale Phenomena in the
Plow of Dispersions. C. Gazley, Jr.
March 1972,

Exploration of non-Newtonian flow phenomena

encountered in biological fluids, with

particular attention to changes that occur
close to a solid surface in the flow. This
phenomenon is presumed responsible for

the appreciable changes in the apparent

viscosity when the scale of the flow is

not large compared to the particle size.

To provide a better understanding of the

phenomenon and to predict its effects, an

analytic model is developed, which com-
prises a wall layer and a core whose vis-
cosities are dependent on the respective
concentration of particles. Experimental
data for the effects of feed concentration
and tube diameter on the dynamic tube
concentration and on the effective vis-
cosity are used to evaluate the parameters
of the analysis. 28 pp. PRef. (ETG)

P-4799 FLUIDMOD: A Program for
Computer-Based Instruction in Clinical
Fluid Therapy. A. E. Zuckermanr, E. C.
Deland, R. B. Dell, K. W, Winters.

July 1972.

Description of, and instructions for using,

a Rand-devised computer program to simulate

fluid, electrolyte, and acid-base balance

in simnlated human patients. "The program
is intende for use primarily by physicians
to study the medical management of hydra-
tion disorders and electrolyte imbalances.

Written in Fortran IV for use on the IBM

system 360, the program goes heyond analy-

sis of steady-state fluid balance to show
the effects of continuous stress and homeo-
static requlation, The clinical environ-
ment is simulated so as to permit physi-
cians and medical students to deal with
simulated dis=2ase states without special
knowledge of computer technology or physi-
cal chemistry. 107 pp. (CD)

P-4804 What Color is Gray? J. V.
Lamar, J. J. Simac, G. D. Baas. March
1972,

If a black-and-white image is converted

to a chromatic image, each shade of gray

in the original becomes a different color
in the pseudocolor transformation. The
color in which gray is shown in the final
image is a function of the densities of
corresponding locations in t e separations,
the spectral content of the exposure light







P-4892 Thoughts on the Experimental
Design for the Health Insurance Ex-
periment. A. A, Afifi. August 1972,

An outline of some statistical considera-

tions relevant to the health insurance

experiment. The work was done a year ago
and as a result is based on a preliminary
conception of the experimental design.

12 pp. Ref. (PB)

FP-4941 Remarks at Conference on Direc-
tions in Health Economics Regarding Re-
search on Health Insurance and Biomedi-
cal Kesearch and Development. J. P.
Newhouse. January 1973,

Commants on significant research opportuni-

ties for economists: (1) Why does health

insurance cover minor costs better than
major ones--why comparatively low upper
limits? (2) What is the effect of methods
of reimbursing providers of medical care?

(3) market structure voroblems, (4) dif-

ficulties in measuring elasticity of

demand, (5) understanding health stock

loss, (6) effects of price schedules, (7)

marginal prices. Turning to R&D, develop-

ment is defined as improving a product
along existing quantifiable dimensions, and
research as introducing new products (new
dimensions). (8) Has reimbursement insur-
anc2 reduced developmant in cost reduction?

(9) Wwhat is the trad=off between expendi-

ture and speed of development? (10) What

is optimal patent policy? (11) Optimal
size and distribution of research firms

ard researchers? (12) Incentives for ef-

ficiency? (13) Optimal length of sup-

port--what is the trade-off between the
greater responsivenass and control obtained
with shorter periods, vs. greater insecur-
ity and nonproductive times writing oro-
posals? 6 pp, Ekef. (MW)

pP-4943 Performance of Partially
Sighted with RANDSIGHT I Equipped with
an X-Y Platform. S. Genensky, H. L.
Moshin, H. E. Petersen. January
1973'
A t=st is described which has been used
to determines how well a partially sighted
subject can read and write vith the help
of the closed circuit TV system, FAND-
SISHT I. The procedure is designed to
build up the subject's confidence in him-
self by emphasizing how much he can see
and how much he can accomplish with his
residual vision. Over 120 subjects have
been tested and the results are given for
81 of them. 35 pp. Ref. (Author)

P-4954 Activity Analysis and Cost
Analysis in Medical Schools. J. E.
Koehler, R. L. Slighton. Pebruary 1973,

;n circumstances of joint production, there
1S no unique answer to the question of what

an ongoing program costs. One can only
speak of "pure"™ and "joint" program costs,
the sum of pure costs being less than the
total cost and the sum of pure and joint
costs being more than total cost. How-
ever, if the policy g ‘:stion is whether

a new program is worth doing, the appro-
priate cost concept is the sum of pure

and joint costs. If the policy question
is whether an ongoing program is paying
for itself, the appropriate cost concept
is pure cost, Whether the institution is
paving for itself, however, is not implied
in the answers to the questions concerning
individual program costs. A major modi-
fication of classical cost accounting pro-
cedures is required to obtain appropriate
cost estimates. Activity analysis models
could provide the basis for such estimates
if constructed to capture the phenomenon
of joint production, The input-output
model does not. 39 pp. Ref. (Euthor)

P-4965 Medical Computing--Cons and
Pros. T. L. Lincoln. February 1973.
This paper examines some of the pitfalls
encountered in introducing computing tech-
nology into ths health care system. At
present each institution entering the
field rediscovers the same problems, and
many of the same solutions. Although there
is both a major centralized source of funds
for medical computing work and a master
plan, a key function is lacking--a medical
computer design center. Such a center
would be concerned with standards and
specification of system performance. It
would identifv systems now in operation
and analyze their reasons for success or
failure. Also, it would increase the
effectiveness of proposals for investi-
gating and developing grants by establish-
ing formalities and specifications for
proposals. By setting up a proposal sys-
tem based on engineering design specifica-
tion, the center should be able to separate
feasible from infeasible proposals and
also, through the proposal process itself,
give further substance to proposals., 39
pp. Ref. (DGS)

P-4969 BIOMOD Simulation of Pharmaco-
kinetics for Leukemia Chemotherapy.
T. L. Lincoln, P. A. Harris, J. F.
Gross. March 1973,
Describes how the Bischoff and Dedrick com
partment model of the blood and body organ
systems, progra ned in BIOMOD (R-747-NIH),
predicts the distribution of drugs within
the body as a function of time. This is
crucial in leukemia chemotherapy, where
the aim is to kill the cancer cells in
the bone marrow with minimal injury to
the patient's norral cell types. The
model parameters are blood flow through the
body compartments, tissue volumes, and
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drug metabolism within the compartments.

The only programming required, using BIOMOD,

is to enter the appropriate differential
equations and parameter values represent-
ing the animal in question ({including man)
and the drug characteristics of metabolism.
Drug concentrations in blood plasma and
organs can be graphically displayed.
Changes in dosage, method of administra-
tion, and parameter values can be explored
interactively. The model has accurately
predicted concentrations of drugs other
than those used in model design, in ani-
mals on which it was not calibrated. Such
models offer a useful tool for predicting
drug levels in man and in desiqgning thera-
peutic strategies. 21 pp. Ref. (W)

P-5000 Bf fects of ¥orphology and Struc-
tural Properties on Microvascular Hemo-
dvnamics. J. P. Gross, M. Intaglietta.
pril 1973.

Uses Aetail2d microvascular data for cer-

tain animal tissues to speacify the com-

ponents of the network model of the blood

microcirculation presented in P-4636.

Quantitative morphological information on

the rabbit omentum, cat mesentery, cat

tenuissimus muscle, bat wing, and rat
cremaster muscle was used to calculate the
hydraulic resistance and compliance of the
microvessels, to determine the decay of
pulsatile pressure. Results are presented
graphically. In most capillary networks,
the pulsatile pressure amplitude is shown
to ba highly damped before it reaches the
mid-capillaries. (Preserted at the Seventh

International Conference on Microcircula-

tion, Aberdeen, Scotland, Rugust 1972,)

11 pp. Ref. (MH)

p~5021-2 Non-Monetary Factors in the
Demand for Medical Services: Some
Empirical Evidence. J. P. Acton.
November 19° ,
A discussion of the effects of travel
time (as measured by distance) in determin-
ing demand for medical care as mon-
ey-cost-to-patient falls because of in-
creasing insurance coverage or availability
of subsidized care. A& model of demand for
medical services is develop=d that includes
a payment in money and time for private
care. Predictions are then tested on a
cross-sectional survey of ahout 2600 users
of out-pati=ant departments in New York
city. The study supports the prediction
that travel time functions as a price in
determining demand for free medical ser-
vices, and that free-care demand is more
sensitive to time-price changes than non-
free-care demand. Two important policy
i; lications emerge: (1) Improving trans-
portation, locating clinics closer, or
establishing satellite clinics around cen-
tral facilities are viable means of in-

creasing access to care.' (2) If it is
desirable to increase health consumption
of target groups, imcome subsidies may be
as effective as direct provision of ser-
vices in achieving the goal. (For the
Journal of Political Economy.) 31 pp.
Bibliog. (GDS)

P-5024 Modeling and Evaluation of the
Health Care Delivery System. M. A.
Dade., May 1973.

L master's thesis in manage :nt, presenting

a methodology for evaluating existing and

possible future modes of delivery of health

care in the U.S., A systems approach is
taken, in contrast to the usual fragmented
studies. Health is defined as "a state

of complete physical, mental, and social

well-being." The study describes the

present health care delivery system, de-
fining the key elements and their inter-
actions and identifying inherent problems;
defines a methodology for evaluating alter-
natives by conceptualizing the objectives
and formulating effectivenass criteria;

and applies this methodology to evaluate

the traditional fee—-for-service system

and a prepaid Health Maintenance Organi-

zation mode. Methods of reducing measure-

ment errors are given. In constructing
indices, each alternative is described by

a vector of independent measures, and

certain techniques of Raiffa are described

for reducing this vector and assessing a

value index for each alternative. Practi-

cal problems of data collection are dis-
cussed, with suggestions for future re-
search. 94 pp, Ref, (MW)

pP-5082 Tables for Calculation of
Nominal Standard Dose for Complex Treat-
ment Schedules, H, M, Phelps, C. E.
Phelps. April 1974,
Tables with instructions an examples are
presented which allow calculation of NSD
vglues for complex treatment schedules
with gaps or ¢ inges in fractionation pat-
tern. These are based on a previously
derived formula and eliminate the need for
a computer. 15 pp. BRef. (Author)

P-5150 Economic I lications of Changes
in Financing Medicai Education. J. E,
Koehler, A. P. Williams, Jr. acember
1973.

To increase the supply of doctors, the

government has become directly involved

in physician education. Of the $673 mil-

lion appropriated for health manpower pro-

gr: ; in 1972, 55 percent was for medical
schools. Legislation to date has
emphasized expansion of medical education
output in the aggregate, but increasing
attention has been directed to the compo-
sition of the output with regard to the
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type and location of practice and to the
equality of educational opportunity for
ethnic minorities and women. This paper
examines changes that have occurred in

the medical education system concurrently
with the growth of federal programs de-
signed to influence that system's output,
The data indicate that the system has
responded very favorably. Capacity is
axpanding rapidly, discrimination against
women has apparently disappeared, medical
schools are seeking out and admitting
qualified individuals from minority groups,
and financial barriers to medical education
have been lowered. 19 pp. (ET 3)

P-5181 A Data Management System
Evaluation for the Health Insurance
study. R. Yormark, D. H. Stewart.
Novamber 1973.

In this papar, the authors encapsulate

and formalize the thinking and processes

involved in selecting a data management
system for the Health Insurance Study.
typ=s of information processed, its
sources and quantities are discussed, to-
gether with a number of key decisions
affecting the decision to employ
general-purpose commercially available
software. The HIS design philosophy is
described relative to several general
categories of systems on the market.

Othar areas covered are: the probhlems

of reviewing software packages; the

development of data management analysis;

the actual process of collecting informa-
tion on data management systems; and the
analvsis performed to determine a classi-
fication and a functional usefulness score
for each system. Candidate systems that
the evaluation process showa2d4 to be of
irterest were subjected to a final evalua-
tion that rasulted in a recommended soft-
ware acquisition., The configuration and
purpose of +he proposed software are pre-

The

sented., 60 pp. Bibliogqg. (See also
R=-965.) (DGS)
pP-5185 Applications of Computers in

Health Care Delivery: An Overview and
kResearch Agenda. G. F. Groner, N. A.
ralley, M. A. Rockwell, D. H. Stewart.
February 1974.
This paper hypothesizes that computer
technoloqy has not yet heen widely applied
in health care delivery even though it
could favorably influence the cost,
accessibility and quality of health care,
It summarizes the current status of
computer applications in physiological
monitoring, diagnostic aids, medical
record data systems, clinical lahoratory
automation systems, multiphasic screening
systems and hospital information systems;
reviews current research on automated
aids for clinical decisionmaking; and

summarizes critiques dealing with attempts
to use computers in health care. It con-
cludes by outlining some important areas
of research that might facilitate the

rate and extent to which computer tech-
nology will be applied in health care.

They deal with economic issues (evidence
of cost-effectiveness; large facility and
equipment investments; issues posed by
regional computer systems); public policy
issues (information privacy, security and
integrity; standards for health care
information systems) and technologic issues
(medical data bases; automated aids for
medical decisionmaking). (Written for a
proposal to the Bureau of Health Resources
Development, DHEW.) 53 pp., Ref. (Ruthor)

P-5229 A Design for Information Pro-
cessing in the Health Insurance Study.
D. H. Stewart. September 1974,
The Health Insurance Study is a complex
multi-year longitudinal study of the role
of health insurance in the utilization of
health care services., The information sys-
tem being developed to facilitate this re-
search is reviewed. A number of key design
considerations are discussed and outstand-
ing infor ition science problems are out-
lined. (Accepted for presentation at the
Annual Conference of the American Society
for Information Processing in October
1974.) 24 pp. Ref, (Author)

P-5232 The Service Syndrome: A Book
Review of Mental Health on the Campus:
A Field Study. R. K. Yin., April 1974.
Discussion of mental health services of-
fered by seven college campuses during the
period 1971-1972. The collegés included
a variety of institutions in terms of
geographic location, enrollment, curricu-
lum, and financial resources. Each program
studied generally had a formal 2ntal
health service, a less formal counseling
service, student—operated services, and
special programs on topics such as sex
education, Part I describes contemporary
student populations and general character-
istics of the seven programs; Part II is
comprised of individual presentations of
the seven programs., Although the catalog-
ing effort gives the reader a sense of the
range and nature of services, utilization
rates for one year, and type of profes-
sional personnel engaged in the services,
the book does not analyze the success of
these seven exemplary cases. (Paper vpre-

3 pp. (KB)

pP-5238 Serving the Deaf-Blind Popula-
tion: Planning for 1980. 3. D.
Brewer, J. S. Kakalik. May 1974.

The rubella epidemic of the mid-1960's







Describes and explains the independent-ac-
cess Clinical Encounter Simulator used at
+he innovative University of Texas Dental
Branch in Houston. Based upon a unique
three-dimensional intraoral camera and
still-picture storage on video disc, it
gives individualized practice in clinical
decisionmaking by showing stereo images of
a step in a dental process, letting the
student judge whether it has been correctly
axecuted, and if not, vwhat revision is re-
guired before the next step can be taken.
The student is then shown on split-screesn
the oriqinal picture and a view of the ap-
pearance when the work has been properly
dona. 'The student compares and revises his
judgmen+, if indicated. This is repeated

t hroughout the exercise, giving the student
60 times as many decisions *to make, with
jmmediate feedback, as conventional labora-
tory work provides in the same length of
time. The advanced student is also given
jnformation about the patient's needs and
condition; tactile and ¢ factory informa-
tion is described. For each procedure, the
system generates many programs, each with
50% random 2rrors. Flowcharts are in-
cluded. 13 pp. {Invited article for A
Systems Approach %o Learning Environments,
2dited by Philip D, Sleeman and Suleiman

D. 7alatino.) (MW)

p-5387 Health Manpower: California
oronids and Policy Issues. A. J. Lip-
son. February 1975.

_Discusses major Rand findings and recommen-

dations concerning hea :h p=2rsonnel

(r=1572) . Vo consensus exists on how to

measure health personnel requirements,

since we lack adequate measures of how
health care services affect health. Un-
1ike other states, California uses few
for=zign medical graduates--it ratains its
own and attracts those of other states,
Heowaver, thre= areas are '"physician poor":

105

Bakersfield, Imperial Valley, and San
Joaquin Vallevy. The numbers of ENs and
LVNs have increased substantially, but the
supplysdemand ratio fluctuates erratically.
California's WNurse Practitioner training
programs were undermined by the Board of
Medical Examiners, which telegraphed the
medical school deans to stop training nurse
practitioners. Llicensure issues are dis-
cussed., Implementing a Rand racommenda-~
tion, the Office of Planning and Inter-
governmental Pelations was es*tablished
under the State Health Director. Rand

also recommended appointing public repre-
sentatives to d2velop and updata a unified
health sciences education plan responsive
to societal needs. (Presented at Regional
Health Manpower Conference, Los Angeles,
January 1975.) 12 pp. (MW)

P-5398 CCU Design, Staffing, and Oper-
ating Policies. H. E. Blumen, March
1975,

Describes the equipment, staffing, and

operating policies of 96 Coronary Care

Units (CCUs) in California that partici-

pated in a study for the California Com-

mittee on Regional Medical Programs (CCRMP)
on the effect of CCUs on the treatment

of patients with acute myocardial infarc-

tion. Elaborate equipment for patient

monitoring and resuscitation accounts in
part for the fact that the average daily
charge for care in a CCU is over twice the
average daily charge for care in a semi-
private room, In 64 percent of the hospi-

tals in the study, there is always a

physician on call, but in only 8 percent

is there always a physician in the CCU.

The nursirg staff consists predominantly

of RNs, with LVNs and Nurses' Rides on

duty in some CCUs. Responsibility for
admipistering drugs and performing
amergency procedures has been delegated to
the nursing staff in most CCUs. 14 pp.

(JR)
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