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ABSTRACT

SIMULATING THE EFFECT OF ALTERATIONS TO THE
UNEMPLOYMENT INSURANCE SYSTEM IN MICHIGAN

by

Lawrence 0. Jenicke

This dissertation documents two simulation models of com-
ponents of the labor force system in Michigan and explains their use
in the design and evaluation of an alternative structure for the
unemployment insurance system, The revised structure, referred to
as the three-tier unemployment insurance system, was designed as a
program which would replace the existing unemployment insurance Sys-
tem. A set of design and evaluation criteria were identified to
assist in the construction of the three-tier unemployment insurance
system model and to assess the effectiveness of the three-tier con-
cept relative to the existing unemployment insurance system. The
effectiveness of the three-tier system was demonstrated by operating
models of the three-tier and the existing unemployment insurance
system in a changing unemployment environment. A series of hypotheti-
cal unemployment rate profiles as well as historical exogenous inputs
were imposed on both models. In general the model of the three-tier
system met the evaluation criteria better than the model of the cur-
rent system. The experimental results indicated that the three-tier
system provided the same level of client support as the current sys-
tem during times of high unemployment and over extended periods of

time it would cost less than the current system.
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CHAPTER 1

INTRODUCTION TO MANPOWER AND
GENERAL PROBLEM STATEMENT

Introduction and Overview

This dissertation has two major objectives. The first is
to document and explain a simulation model of the labor force system
in Michigan. This model was intended to be a tool for evaluating
and assessing the effectiveness of manpower policies and programs
in the State. Since the development effort was a fairly large
undertaking (requiring approximately two years), a substantial
portion of this dissertation will be concerned with recording and
explaining the model. The second objective of the dissertation is
to use the model in the design and evaluation of an alternative
structure for the unemployment insurance system. The revised
structure, referred to as the three-tier unemployment insurance
system was viewed as a program which would replace the existing
unemployment insurance (UI) system. The three-tier UI structure
was proposed in its current form by Saul Blaustein of the Upjohn
Institute for Employment Research as part of a larger Job Security

System.]

A key fact which must be kept in mind is that many
assumptions had to be made concerning the exact form that the three-
tier structure would assume. This was necessary since the new

structure existed in a general proposal form only without the



specifications required for implementation and/or detailed modeling.
For this reason the results and conclusions set forth in this
dissertation must be Timited to the specific form presented and not
attributed to the three-tier concept in general,

The design and evaluation of the proposed UI system necessi-
tated the construction of a second simulation mbdel. By operating
both the unemployment insurance portion of the labor force simula-
tion model and the three-tier simulation model with identical
inputs, a comparison of the effectiveness of the current and proposed
systems was made, The following discussion will explain the origins
of this research, introduce the reader to manpower issues, and
assist in understanding the usefulness of a simulation model.

The research on which this dissertation is based had its
origins in the unemployment crisis that followed the 0il embargo
and resultant recession beginning in the Fall of 1974. In response
to this situation, numerous proposals were introduced into the
legislature for programs such as large scale public works, extended
and expanded unemployment insurance, heavy reliance on temporary
public service employment, and various employment stimulating
incentives for the private sector. However little information was
available on the costs of these programs and their relative useful-
ness for alleviating unemployment and the attendant social and
financial problems. In response to this situation and the continu-
ing need to evaluate manpower programs, it was decided to develop a

simulation model of the labor force in Michigan.



One problem faced by state manpower planners is the alloca-
tion of the state's resources to various programs and agencies to
aid in matching the supply of and demand for labor. This involves
improving and coordinating state policies, programs and legislation
to provide people with opportunities for suitable employment and to
provide employers with qualified personnel. The simulation model
of the labor force system was intended to furnish manpower planners
with a tool for examining the effect of changes to existing policies
and programs as well as evaluating proposed policies and programs.

The simulation model of the labor force which was developed
reflects the new interest of economists and manpower planners in
flows of people within the lTabor force. The traditional emphasis
hés been on the size or level of various labor force categories and
net changes in these levels. However, understanding the dynamics
of manpower requires ascertaining the gross flows to and from each
category which are often much more dynamic than one might expect
from the net changes in a level. For example, in a typical month,
the State of Michigan unemployment rate might increase from 8.0 to
8.1 percent representing a net increase in the number of unemployed
people of approximately 4000. This figure typically represents the
difference between 142,000 persons becoming unemployed and 138,000
leaving the ranks of the unemployed. The model simulates these
gross flows and the resultant changes in levels for the various
categories within the labor force.

The current version of the labor force simulation model is

general in nature and provides an aggregate view of the labor



force and its components. In addition to this, the lack of accurate
data in some areas has limited the development and validation of
certain portions of the model. This means that a specific problem
or policy change to be investigated could require further develop-
ment and validation efforts of the relevant portions of the model.

For these reasons the focus of this dissertation will be on
the unemployment insurance system. The entire simulation model will
be documented and explained but experimentation will be limited to
the unemployment insurance (UI) subsystem. This portion of the
model has had the most effort in tuning and refinement and the
historical data used in assessing the correspondence between the
model and the existing Ul system has been accurate and timely.

Also the UI subsystem has had a financial burden component added to
its output so that the cost implications of policy changes may be
explored. The experience gained in understanding flows and estimat-
ing parameters for the model of the current system has been of great
help in constructing the model of the proposed three-tier Ul system.
This had enhanced the validity of the three-tier model and provides

a stronger basis for drawing conclusions about the relative effective-
ness of the current and three-tier UI systems,.

The remainder of this chapter will explain state level
manpower planning, the labor force system and the operation of the
unemployment insurance system. This is intended to assist the
reader not familiar with the manpower area in gaining some under-
standing of the field. Finally a problem statement is presented

which focuses on the weaknesses of the current unemployment



insurance system and 1ists several design and evaluation criteria

for the proposed three-tier UI system. The second chapter discusses

the appropriateness of simulation modeling for addressing the
problem and presents a brief summary of other similar simulation
research efforts. The third chapter documents in detail the simula-
tion model of the current labor force system in Michigan with an
emphasis on the unemployment insurance portion of the model. The
fourth chapter discusses in detail the proposed three-tier structure
and simulation model for the unemployment insurance system. The
fifth chapter presents the results of comparing the response of

both models to a series of hypothetical and historical inputs. The
sixth and last chapter is a summary and conclusion of the research

efforts and experimental results.

Manpower Planning

In the State of Michigan the large increase in the number
of unemployed workers has made manpower planning a major concern.
Manpower planning is concerned with matching the supply of labor
(people) with the demand for labor (positions). Specifically it is
the coordination and improvement of state policies, programs and
legislation to provide Michigan residents with opportunities for
suitable employment and to provide employers with qualified
personnel. Any mismatch between the supply and demand for Tlabor in
geographic areas and/or demographic, occupational or industry
groups results in financial and social costs to the state. Surplus
manpower yields financial costs in the form of increased transfer

payments such as welfare and unemployment insurance benefits.



Surplus manpower also results in the social cost of unemployment.
Similarly, manpower shortages may contribute to a lost tax base as
employers decide to locate elsewhere. Shortages may also contribute
to the major social cost of inflation as employers bid up wages for
scarce manpower. It is not difficult to find some areas with high
unemployment and corresponding transfer payments while in other
areas labor shortages are contributing to Tow production and infla-
tion. The need for better manpower planning is clearly appar'ent.2
There are several important activities in manpower planning.
Manpower planning must identify the manpower needs of the state.
This involves determining the number of people both in and out of
the labor force who could benefit from manpower assistance in some
form. Such ind#viduals are those who have encountered difficulty
in the labor market such as those working part time because they
could not find full time employment, the working poor, employable
welfare recipients, discouraged workers who wfthdrew from the labor
force and unemployment insurance recipients. The design of manpower
programs is another important activity of manpower planning. This
includes determining the relationship between and coordinating the
manpower system with other state systems such as welfare and
education. The design activity must also consider the legal,
political and social environment within which manpower programs
and policies must operate. The resulting programs, policies and
Tegislation resulting from the design endeavor usually give rise to

four basic approaches to solving manpower problems. These are the



creation of jobs such as public works programs, income support such
as unemployment insurance, job search assistance and vocational
training programs.3
Since manpower planning is closely related to state level
economic and fipnancial planning there is a need for good coordina-
tion between these activities. An important factor in the planning
coordination effort is the unemployment insurance system. The
unemployment insurance system is viewed as a manpower program to
provide income support for unemployed workers. Its purpose is to
give the individual time to search for new employment consistent with
~ his or her experience by removing the personal financial pressure
which could cause the acceptance of unsuitable employment. Unemploy-
ment insurance is also a major economic force in cushioning the
effect of recessions in the state. Benefits paid to unemployed
workers prevent a drastic drop in buying power during periods of
high unemployment. Financial planning to ensure the solvency of
unemployment insurance funds is currently (as of this writing) an
important concern for the State of Michigan. The significance of
this is that effective manpower economic and financial planning

cannot be accomplished without close consideration of the unemploy-

ment insurance system.

The Labor Force System

The state unemployment insurance program may be viewed as
one component of a large labor force system. The labor force system

consists of the labor force with its two categories of employment



and unemployment. The labor force is defined as all members of the
population who are age 16 or over and either employed or actively
seeking work (unemployed). The remainder of the population is
referred to as the non labor force. The portion of the labor force
referred to as unemployed may be further subdivided into the unemploy-
ment insurance category, the employable welfare category and the
"without benefits category". Note that this view of the labor force
is somewhat artificial since it is possible for individuals to be

in two categories simultaneously. For example a person can receive
welfare benefits and also be employed. The distortion due to this
category overlap is assumed to be small since there appears to be
few such cases. This assumption is most open to question in the
area of public assistance or welfare. Since 1ittle data is avail-
able to estimate the magnitude of the welfare overlap with other
categories, the assumption is a potential source of error,

This viewpoint of the labor force and its categories in
relation to the total population is diagrammed in Figure 1.
Unemployment insurance is the segment of the pool of unemployed
who are receiving unemployment insurance benefits. The employable
welfare category refers to individuals who are in the labor force
(actively seeking work) and receiving welfare benefits. The with-
out benefits category, which will be referred to as the WOB category,
is a residual classification that shows the number of unemployed
individuals having no discernable means of public financial support.

This breakdown of the labor force focuses on unemployment

and reflects the state's interest in minimizing the financial and
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social cost of unemployment. Individuals in the labor force
receiving welfare or unemployment insurance benefits result in a
financial cost to the state. Unemployed individuals also represent
an opportunity cost to the state in the form of lost tax revenues.
There is also a social cost to unemployment. People who have lost
or are unable to find employment consistent with their past training
or experience may be forced into accepting jobs which they are
unsuited for. Unemployment forced upon heads of households may
necessitate that other family members enter the job market to assist
in maintaining the family income. Regardless of the measures of
cost used, the relationship between all components of the labor
force must be considered. A proposed change in one component such
as unemployment insurance will affect the entire system, The use-
fulness of any manpower planning tool dealing with the employment
insurance system will be enhanced if it considers the relationship

to the rest of the labor force.

The Unemployment Insurance System

The unemployment insurance system was created in 1935 as
part of the Social Security Act. It is viewed as an income mainte-
nance program that provides insurance against a portion of lost
wages for workers that become unemployed. Like any insurance
program funds are accumulated over time to be paid out when the
event insured against occurs. Unemployment insurance funds are
built up by employer contributions in the form of payroll taxes that

will be paid to workers as weekly benefits when unemployment occurs.
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Unemployment insurance benefits are paid as a right of the insured
worker. This is in contrast to other forms of income maintenance,
such as public assistance (welfare), which require a demonstration
of financial need before benefits will be paid. Unemployment
insurance also does not require a case by case judgment of individual
need. Benefit amounts and duration are determined by law so that
workers know in advance what they will receive and for how long in
the event that they become unemployed.

The main objective of unemployment insurance is to provide
assistance to the individual worker during periods of involuntary
unemployment. This allows the worker to maintain his or her current
standard of 1iving to a substantial degree and provide the time
needed to find new employment consistent with the worker's previous
employment and training. A secondary objective of unemployment
insurance is to promote economic efficiency and stability. Benefit
levels which do not completely replace former wages encourage
workers to return to employment as soon as possible. Benefits paid
to workers prevent a serious drop in purchasing power and the result-
ing depressing effect on the national or local economy. By basing
employer payroll taxes on a layoff "experience rating" employers
are encouraged to stabilize employment. Employers with a history
of layoffs bear a larger payroll tax than those employers with a
relatively stable wor'kforce.4

There are several programs under the unemployment insurance

(UI) system: the regular or permanent unemployment insurance program,
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the federal-state extended benefits program and the federally
funded Federal Supplemental Benefits (FSB) program. The FSB program
was created by a Congressional act as a temporary addition to the Ul
system and has since expired. These programs differ from one
another in the duration of benefits and how they are financed. The
combined coverage of these programs ensures that nearly everyone
with some labor force attachment is eligible for some form of
unemployment compensation. The extended benefits program acts as
an extension to the regular program allowing some workers to collect
up to 39 weeks of benefits. Unlike the regular program, the
extended program only operates during periods of high unemployment.
The regular program is financed by employers through the payroll
tax and the extended program is financed by 50% state funds (payroll
tax) and 50% federal funds.

The unemployment insurance system is a product of both
state and federal legislation with some uniformity from state to
state. This is accomplished by federal control over each state's
UI Tegislation via the federal government's taxing power. However,
each state has considerable latitude in determining the relationship
between the tax rate and experience rating as well as determining
the taxable base for payroll. Thus state level government has some
control over the size of its UI fund reserves. One question facing
state planners and lawmakers is what is an appropriate reserve?
This is a difficult question because the demand for Ul benefits

fluctuates widely. The flow of peoplie into the Ul system increases
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during periods of rising unemployment which raises the demand for
benefits. The State of Michigan is a good illustration of the
severity of the problem. During 1975 and 1976 Michigan faced very
high levels of unemployment, at times approaching 15%, which
necessitated the borrowing of $570 million from the federal loan
fund. A method of estimating this demand on the state UI fund
would have assisted state planners and lawmakers in anticipating
the problem and acting to increase the fund balance,

The drain on the state UI fund balance will also increase
when the extended benefits program is operating. Any lengthening
of the duration of time that Ul recipients may draw benefits will
increase the total amount of benefits paid. The extended benefits
program acts as a 13 week extension to the regular program raising
the maximum benefit duration to 39 weeks. Individuals who have
exhausted their regular benefits are eligible to receive benefits
under the extended program. This program may operate in either a
state or the country as a whole depending on the state or national
insured unemployment rate. The insured unemployment rate is
essentially an unemployment rate calculated for the portion of the
labor force covered by UI legislation. The extended benefits program
is activated through a system of "on" and "off" triggers which are
based on the state or national insured unemployment rate.

Unlike the extended benefits program which is financed
equally from stéte énd federal funds, the Federal Supplemental

Benefits (FSB) program was financed entirely by federal funds. The
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FSB program provided an additional 26 week extension to the regular
and extended programs raising the maximum benefit duration to 65
weeks. The FSB program operated on a state by state basis with the
insured unemployment rate providing the input to the "on" and "off"
triggering system. The FSB program differed from the extended
program in that it is not a permanent portion of the UI system,

It was created by a special act of Congress in 1974 with a recent
act reducing the program to 13 weeks in March, 1977 and eliminating
the program in December, 1977,

There are several additional programs in the UI system which
are relatively small in magnitude compared to the three major
programs just described. The Special Unemployment Assistance (SUA)
program provides benefits to unemployed workers who are not covered
under the state or federal unemployment insurance programs. There
are also several programs to cover ex-servicemen, federal workers
and other special groups. These programs are all federally financed

and usually administered at the state level.

Problem Statement

The current unemployment insurance system has imposed a
significant financial burden on the State of Michigan during periods
of high unemployment. As mentioned earlier the state was forced
into borrowing $570 million from the federal loan fund because of
high unemployment levels during 1975 and 1976. Since this debt has
to be repaid there is the possibility that Michigan's employer pay-

roll tax may be increased. The resistance of employers to high UI



15

payroll taxes may manifest itself by inducing employers to move to
other states or preventing prospective employers from locating in

the state. The burden of the Ul system on industries in the state
also provides an incentive to utilize less labor intensive produc-
tion methods.

The financial burden of the unemployment insurance system
may in part be attributed to several identifiable weaknesses of the
current UI system, (In discussing the problems and weaknesses of
the current unemployment insurance system all references to the
current system include the regular program operating in conjunction
with the extended program and its triggering mechanism.) The first
weakness of the current UI system is that is has a relatively slow
response to improving economic conditions. Assuming a recipient
has full entitlement, the maximum stay in the system is 26 weeks
plus an additional 13 weeks if the extended program is triggered.
During this period the economy and job availability could have
improved significantly yet the system is still providing a maximum
of 26 or 39 weeks of support.

This problem is aggravated by the manner in which the
extended triggering mechanism works. The trigger is based on the
insured unemployment rate which is essentially calculated by dividing
the number of recipients in the regular and extended programs by the
size of covered employment. When the extended program is off then
the insured unemployment rate is the number of regular recipients

over covered employment since the number of extended recipients is
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zero. If the insured unemployment rate causes the extended program
to operate then the insured unemployment rate will rise due to the
addition of extended recipients in the numerator. This creates a
latching effect since once the program is on, it tends to remain on.

Another problem with the current system is that it does not
provide a positive means of forcing recipients to leave the system
during an economic recovery. Even though the availability of jobs
has increased, recipients on the system may simply elect to use all
their entitlement. An improvement in the economy does not change the
benefits entitlement. This problem is compounded by the latching
effect associated with the extended program triggering mechanism.
The current system does provide incentives for recipients to ieave
and return to work. Benefit levels which are less than former wages
and the requirement that recipients be available and seeking work
provide inducements to return to employment. However the effective-
ness of these incentives depends on the behavioral responses of
individuals rather than limitations imposed by the system itself.

An additional difficulty with the current system is that it
provides stimulation to the economy after economic conditions have
improved. This problem stems from the slow response of the system
and the lack of a mechanism to remove recipients from the system
during improving economi¢ conditions. Benefits paid to workers
maintain their purchasing power and provide a stimulus to the
economy. The current system allows this economic stimulus to

exist during times when it is potentially unnecessary.
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Finally, the current system has a limited flexibility to
adapt itself to changing economic conditions. Although the current
system does vary the amount of support for unemployed workers in
response to the state of the economy or job availability, the
difficulty Ties in the manner of varying the support. The present
system adapts itself by triggering the 13 week extended benefits
program on or off in response to the insured unemployment rate.

This discrete or step adaptation does not permit the system to
respond to in-between conditions of the economy. An unemployed
worker with full entitlement may receive a maximum of 26 or 39 weeks
of benefits under the present system. A possible alternative would
be to have the‘system vary the ma*imum entitlement from 13 to 39
weeks on a continuous basis in response to economic conditions.

The current system makes available large amounts of subsidized job
search and economic stimulation when only moderate or small amounts
may be necessary.

The particular problem to be investigated concerns the
revision of the current unemployment insurance system. As discussed
ear]lijer the present UI system operates as a 26 week program with
various extensions (the extended and FSB programs) added to the
regular program during economic downturns. These extensions are
available to all individuals eligible for the regular program. The
revision to the existing Ul system was proposed in its current form
by Saul Blaustein of the Upjohn Institute for Employment Research.5

It consists of a structural change involving 3 programs (tiers) of
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13 weeks each which operate all the time providing a maximum of 39
weeks of benefits (the same as the current UI program exclusive of
federal extensions). The main difference with the revised system
is that more stringent eligibility requirements would be imposed on
individuals moving from the first to the second tier and also from
the second to the third tier.

The main hypothesis of interest is that an alternative
structure for the unemployment insurance system can be designed that
is an improvement over the current structure. To determine if the
proposed structure for the Ul system is an improvement over the
current system some evaluation criteria are needed. Based on the
objectives of the Ul system the followign design objective and
constraints were developed to evaluate the proposed UI system:

Design objective:

A new system should respond to changing economic conditions
faster than the current Ul system.

Design constraints:

1. During times of high unemployment (such as the first
three quarters of 1975) a new system must provide at
least the same level of support as the current system.

2. The total cost of a new system over a long period of
time including periods of high and low unemployment

(i.e., 1970-1977) should cost no more than the current
system,

The design objective reflects the desirability of having an
unemployment insurance system that rapidly and continuously adapts
itself to changing conditions of unemployment. Such a system would

be a closer match to the aggregate need of the unemployed as well as
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the need of the economy for stimulation. During declining economic
conditions, support is provided as needed. A rapid response to
improving conditions assists in reducing the financial burden of
the Ul system. The first design constraint contains an assumption
that increasing the amount of support over what is provided by the
current system (the regular and extended programs) during periods
of high unemployment would add Tittle to the UI system's effective-
ness. The addition of the 26 week FSB progrém appears to be a |
deviation from an insurance concept to a long term income mainte-
nance program. The second design constraint addresses the issue

of the financial burden of the current UI system. It is doubtful

if any system that only replaces the current system will be politi-
cally feasible if it results in a cost increase. This second
constraint assumes that the revised UI system would be a stand
alone replacement for the current system with no additional functions

beyond what the current system provides.



CHAPTER II

SIMULATION AS AN APPROACH TO MODELING THE
UNEMPLOYMENT INSURANCE SYSTEM AND
PREVIOUS RESEARCH

The Use of a Simulation Model

One method of determining the effectiveness of a revised
structure for the unemployment insurance system is to utilize
simulation modeling. Experimentation with simulatfon.mddels of the
current and proposed system can prov{de useful insights about the
relative utility of each system under a variety of economic condi-
tions.

A simulation model is an operating model of a real system
that can replicate to some degree the behavior of the real system
over t'ime.6 A good model should capture the important elements
and structural relationships of the system being modeled without
being unduly complicated or overly simplified. The degree of
correspondence between the model and the real system depends to a
great extent on the uses which will be made of the model. A simula-
tion model intended to faithfully reproduce the effect of minute
influences in the form of changes in input or structure on a large
and complex system would require extreme detail in construction, be

expensive or impossible to build and operate, and would suffer from

20
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difficulty in interpreting the outputs. On the other hand a model
designed to reproduce gross changes in a small system with few
components would be inexpensive to build and operate but would be
unable to track the effect of realistic inputs. Auseful simulation
model should Tie between these extremes.

The data collection and analysis required for construction
of a simulation model of the labor force system provides a logical
framework for discovering interactions and processes. Data that
could be used for manpower purposes is collected and maintained by
various state agencies for widely differing reasons and is usually
not comparable. The analysis required for the modeling effort
assists in the conversion of data to a form facilitating the expo-
sure of relationships between components of the labor force. Thus
the actual process of building and validating the model results in
an increased knowledge of the system. Information about the system
is also gained by observing the response of the model as it is
operated and experimented with.

Simulation models may aid in decision making by serving as a
vehicle for experimentation. Inputs and policies to be evaluated
are imposed upon a simulation model and the resulting changes in the
simulated system are observed. In this way alternate inputs and
policies may be selected according to some criterion and implemented
in the real system with predictable results. Simulation models are
particularly useful where manipulation of and experimentation with
the real system is impossible or impractical due to time, cost,

inaccessibility and political or moral considerations.7 Most of
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these considerations are present to some degree in manpower systems
which would preclude experimentation with the real system as an
aid in decision making.

Although a simulation model would be generally useful, there
are several distinct advantages and disadvantages to the technique.
One advantage which has already been mentioned is that simulation
provides an instrument for experimentation in an environment free
of real world complications. Another advantage of simulation is
that it allows the modeling of very complex systems. 'Manpower
systems are complex and highly interrelated with other areas such
as the economic system. Simulation also allows the time involved to
be speeded up or slowed down, The entire time horizon of the model
which could be many years is available in the time needed for one
computer run (assuming a computer simulation).

There are also several disadvantages to using simulation
models. One is that each simulation run yields specific results
for the given model inputs. In other words many model runs may be
needed with varying inputs and parameters before the results can be
generalized to the real system. Another disadvantage of simulation
is, compared to other approaches, a greater effort is required in
constructing and validating the model. Simulation modeis also
suffer from the danger of confusing the model with reality. Outputs
and responses that appear to be realistic make it easy to forget

the limitations of the model. This is particularly true if the
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model has been poorly validated. Validation refers to the extent
of the correspondence between the model and the system being
modeled. A model that has been validated for one situation could
easily be applied to another situation where there is little
correspondence between the behavior of the model and the real
system.8 |

Besides simulation there are several other approaches which
could be used to satisfy the need for an experimental and predictive
tool. These are qualitative techniques, time series analysis and

causal mode]s.g

Qualitative techniques rely to a great extent on
human judgment and may consist of committees of people and staff
analysts assigned to research certain Ul and labor force related
problems and predict future states of the system. Such techniques
readily permit the discovery and input of policy alternatives but
the predictive outputs are general in nature and lack the quanti-
tive form often needed for manpower planning purposes.

Time series analysis such as exponential Smoathing offers
good forecasting possibilities but no ability to handle policy
alternatives in an experimental framework. Experimental inputs in
the form of structural modifications to the system are difficult, if
not impossible, to impose on time series models. Time series
analysis also suffers from the fact that in some manpower areas

there is little or no historical data with which to develop fore-

casting equations,
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A causal model such as least square regression is another
technique that is comparable to simulation in its usefulness in
providing a predictive tool. Techniques such as regression analysis
yield quantitative outputs and can also be useful in experimenting
with policy alternatives. As with time series models, the disadvan-
tage of causal models is that there is no structural similarity to
the system under consideration. This makes it more difficult to
determine the form of policy inputs particularly when such inputs
are related to the structure of the system.

This discussion does not mean to imply that these other
approaches cannot be used in conjunction with simulation modeling.
Certainly the use of a simulation model requires qualitative judg-
ment in determining inputs and interpretation of results. Regres-
sion analysis is well suited to providing forecasted exogenous
inputs and parameters for simulation models as well as conversion
of certain model outputs to different forms. These techniques can
assist in the development of a simulation model as well as enhance

various applications.

A National Labor Force Model

To gain an insight into other research activities it will
be helpful to review two simulation studies of labor force components
comparable to the Michigan manpower simulation model which is the
basis for this thesis. Although the Michigan model will be
described in detail later, comparisons will be drawn to assist in

introducing the model and to place it in context with other research.
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The first is a simulation model of the demographic composi-
tion of employment, unemployment and the nonlabor force for the
country as a whole. This mocel simulates the six prossible flows
between these three stock categories for sixteen demographic groups.
For each demographic or age-race-sex group, the monthly flow from
one labor force stock to énother is the product of a transition
probability and the size of the stock from which the flow originates.
The transition probabilities or parameters of this model are func-
tions of exogenous variables such as indices of labor market tight-
ness, time trends and seasonal factors. The functional relationship
of these parameters with the exogenous variable was estimated using
regression analysis on unpublished U.S. gross flow data collected
by the Current Population Survey. This gross flow data contains
historicé1 eétfmates of the stocks and related flows for demographic

10 This brief discussion presents

groups in the nation's population.
the general nature of this model but the reader should consult
reference (10) if a more comprehensive discussion is desired.
There are several noteworthy differences between this
model and the Michigan manpower simulation model. The model just
described focuses on demographic breakdown of the national popula-
tion whereas the Michigan model simulates the aggregate of the
state labor force. The lack of state level demographic data has
precluded the development of a model capable of simulating demo-

graphic components. Another important difference besides the

demographic breakdown is that the national model simulates the
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levels of the population consisting of the categories of employment,
unemployment and nonlabor force. The Michigan model simulates the
state labor force consisting of the category of employment and a
refined breakdown of the category of unemployment. The stock of
unemployment is modeled as three stocks which are unemployment
insurance, employable welfare and a residual stock of individuals
without benefits. The modeling of the unemployment category as
three stocks permits a more accurate assignment of the cost of
unemployment to the state.

Both of these models are similar in that they model stock
categories and the flows which give rise to the changes in the
stock categories. However they differ in their treatment of stock
and flow varijables. The national model treats stock and flow
variables on a discrete basis. This means that the model stocks
will be updated at discrete intervals of time with flow variables
that represent the accumulated flow over the time interval. In
other words the model changes state only at certain times. This
is different from the approach used in the Michigan model. Here
the stock and flow variables are related to each other on a
continuous basis with the flow variables continually changing the
stock variables.

Another major difference between the model of the national
labor force and the Michigan model is in the area of major external
or exogenous variables. Both models use certain exogenous variables

as independent variables in equations yielding values for the model
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parameters. However major stock and flow variables which are exogen-
ous in one model are generated endogenously in the other. For

example in the national model the population and the aggregate job
stock (employment plus job vacanies) are fed into the model as a time
series. This means that only the remaining stock of unemployment is
generated endogenously. The effect is that possible errors in the
stocks of population or jobs due to inaccuracies in flow variables
are reset to zero at each update of the model. In the Michigan model
all stock variables are generated endogenously. There are two exogen-
ous flow variables: the rate entering the labor force and rate
entering the unemp]oyﬁent ihsurance system. Using these two exogenous
flows, the model traces the behaviof over time of all stock variables

and all endogenous flow variables.

A Markov Unemployment Insurance Model

The second study to be reviewed is a Markov model of the
26 week regular unemploymént insurance program in Detroit, Michigan.
This is a stochastic model that bearslljttle resemblance to the
stock and flow structure of the Michigan model. It is included in
this review because is may be the only other simulation model
related to Michigan's unemployment insurance system. Also this will
help to introduce the reader to the modeling of unemployment
insurance variables.

The model basically consists of 26 cascaded Markov transi-
tion matrices with three origin and three destination states. The

26 transition matrices represent the possible 26 week duration of
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regular unemployment insurance benefits. For any week t (t =1,

2, . . . 26) there are three destination states: (1) make another
UI claim and remain in the system, (2) return to employment and

(3) exhaust benefits. There is really only one origin state and
that is making another UI claim. For this reason the transition
matrix for any week t will have either two rows or two columns of
zeroes depending on which axis is origin or destination. By
multiplying the successive transition matrices together for week

t - i to week t the i-step transition matrix for individuals start-
ing in week t - i is generated. This transition matrix can be
multiplied by a vector of the number of individuals in the three
origin states to determine the number of individuals in the destina-

tion states after the i - week period.]1

This is a very simplified
view of the process used to model the progression of individuals
through the unemployment insurance system. The reader should refer
to reference (11) for a complete discussion of this model and its
development.

The Markov structure of this model does not treat the flows
of people in the Ul system explicitly. Although this model does a
good job of prediction, the absence of explicit flow variables would
make it difficult to interface this model with other models of
components of the labor force system unless they were also Markov
models. The creation and validation of a Markov model of the

employment or public assistance sector would be a difficult task

and require detailed data which is currently not available in these



29

areas. The Markov UI model also requires fairly sophisticated

estimation techniques for the transition probabilities.

Urban Dynamics

The two simulation studies just reviewed and the Michigan
model are similar in their attempts to model the dynamic behavior
of the Tabor force or components of the labor force. These studies
limit themselves to labor force variables which are well defined
and usually observable. A considerably different approach has been

12

set forth in Urban Dynamics ~ by Jay W. Forrester. This study is

much broader in scope since it models an entire social system and
includes many variables not directly related to labor force behavior.
The model depicts the interaction of housing, business enterprise
and social variables to produce the growth, decline, and stagnation
of a city. Many assumptions are made about these urban components
inlcuding their structural relationships and effect on one another
to build the model. The simulation results provide a view of the
dynamic behavior of these components.

There are several important differences between the Michigan
model and the Urban Dynamics model. The Urban Dynamics model
generates the values of all model variables endogenously. Other
than disturbance or test inputs, there are no outside influences
on the model variables or parameters. In the Michigan model,
historical time series data is used to drive the model. This means
that operating the model in future time perjods requires forecasts

of certain exogenous variables.
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Another difference between these models is the time horizon
involved. The Michigan model has a time horizon of 13 years with
the last 5 years being an extension into the future. Time spans of
this magnitude are suited to testing and understanding the implica-
tions of relatively short range policy and legislative changes. The
Urban Dynamics model extends to a maximum of 250 years into the
future. This time span provides a long term view of the behavior
of the existing system and any structural changes imposed on it.
The difference in time horizons of these two models reflects a
difference in their intended uses. The Michigan model was designed
to predict specific values of labor force variables in the model in
response to policy changes. The Urban Dynamics model was designed
to provide a long term view of the response patterns and relation-
ships between components of an urban system,

The real value of the method used in the Urban Dynamics
model 1ies in providing a logical framework to view the effect of
the structural relationships in an urban system., The Urban |
Dynamics approach can lead to a greater understanding of the forces
that influence urban systems and the manpower implications of those
forces. The reader may wish to consult reference (13) for further

discussion along these lines.



CHAPTER III

SIMULATION MODEL OF THE CURRENT
MICHIGAN MANPOWER SYSTEM

Model Description

The simulation model which has been developed for use as an
experimental tool is of the continuous flow variety in which changes
in the flows into and out of a stock category produce changes in
the magnitude of that stock. A continuous flow model is one in
which the flows are continuous over time rather than discrete.]4
For example a monthly flows may be treated as a daily or hourly
flow in a continuous flow model. In a discrete model a monthly
flow would allow changes in the stocks of the model to occur only
at monthly intervals. The continuous modeling of flows permits the
use of a type of delay function, called a distributed delay, which
is a realistic representation of many types of aggregate delay
phenomena.

There are five stock categories in the model. They are
iabor force, employment, unemployment insurance, employable welfare
clients (those defined as the labor force), and unemployed indivi-
duals without benefits (hereafter referred to as the WOB category).
Unemployment insurance, employable welfare and the WOB categories

represent a refined breakdown of the level of unemployment

31
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which is not treated explicitly in this model. Since statistics

are not kept on the WOB category it is treated as a residual stock

in the model. It is determined by subtracting from the labor force
the sum of employment, unemployment insurance and employable welfare.

A simplified view of the structure of the model is presented
in Appendix A. The five stock categories are shown as well as the
possible flows between them (represented by arrows). Note that a
flow into the labor force must increase one or more of the stocks
comprising the labor force. Similarly a flow from one or more of
the component categories to the nonlabor force will decrease the
size of the labor force. It is also possible for flows to occur
between any of the stocks comprising the labor force. Thus migra-
tion may occur between the categories of the labor force without
changing the size of the labor force.

Before discussing in detail the structure of the model and
the model diagram which appears in Appendix B it would be useful to
review some of the symbolism and notation used in the diagram. It
is recommended that the reader become familiar with the contents of
the appendices to avoid questions concerning abbreviations and
parameter symbols. To avoid confusion the reader should note that
the terms rate and flow are used synonymously as are the terms
stock and level. Table 1 presents a 1isting of all of the model
variables and their corresponding description. The table found in
Appendix C presents the symbols used in the model and the equivalent

mathematical operation. Appendix D presents a 1isting of all the
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TABLE 1.--Model Variables and Description.

LF:
E:

u:
ul:
WOB:
ADCR:
ADCU:

GA:
PA:

REG:
EXT:
FSB:
UIEXRE:
UILVRE:
ERNLF:
NLFRE:
PARE:
ERPA:
ERUI:

WOBRE:

ERWOB:
ENET:

Tevel of

level of
of
of

of

level
level
level
Tevel of

level of

force
level of

level of
and GA)

Tevel of
lTevel of

lTevel of

labor force

employment

unemployment

unemployment insurance

without benefits category

ADC regular program (in labor force)

ADC for unemployed fathers program (in labor

general assistance program (in labor force)

total public assistance (sum of ADCR, ADCU

regular unemployment insurance program
extended unemployment insurance program

FSB unemployment insurance program

rate of Ul exhaustees entering employment

rate of Ul Teavers entering employment

rate leaving
rate leaving
rate leaving
rate leaving

rate leaving

employmeht and entering non labor force
non labor force and entering employment
public assistance and entering employment
employment and entering public assistance

employment and entering unemployment

insurance

rate leaving

WOB and entering employment

rate leaving employment and entering WOB

net rate of employment change



34

TABLE 1.--Continued

WOBRNLF:
NLFR:
UIEXRNLF:
UILVRNLF:
PARNLF:

LFNET:
UIEXR:
UILVR:
NLFRADCR:
NLFRADCU:
ERGA:
WOBRADCR:
WOBRADCU:
WOBRGA:
NLFRUI:

WOBRUI:
RUI:
PARUI:

ADCRRNLF:
ADCRE:
ADCRRUTI:
ADCRRWOB:
ADCRNET:

rate leaving WOB and entering non labor force
rate entering labor force

rate of Ul exhaustees entering non labor force
rate of UI leavers entering non labor force

rate leaving public assistance and entering non labor
force

net rate of labor force change

rate exhausting UI

rate leaving UI

rate lTeaving non labor force and entering ADCR

rate leaving non labor force and entering ADCU

rate lTeaving employment and entering general assistance
rate leaving WOB and entering ADCR

rate leaving WOB and entering ADCU

rate leaving WOB and entering general assistance

rate leaving non labor force and entering unemployment
insurance

rate leaving WOB and entering unemployment insurance
rate entering unemployment insurance

rate leaving public assistance and entering unemployment
insurance

rate leaving ADCR and entering non labor force

rate leaving ADCR and entering employment

rate leaving ADCR and entering unemployment insurance
rate leaving ADCR and entering WOB

net rate of ADCR change
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TABLE 1.--Continued

UILVRADCR:
UIEXRADCR:
ADCURNLF:
ADCURE:
ADCURUI:
ADCURWOB:
ADCUNET:
UILVRADCU:
UIEXRADCU:
GARNLF:

GARE:
GARUI:

GARWOB:
GANET:
UILVRGA:
UIEXRGA:
RREGA:
REGAR:
RREGB:
REGBR:
REXT:
EXTR:
RFSB:
FSBR:

rate of UI leavers entering ADCR

rate of Ul exhaustees entering ADCR

rate leaving ADCU and entering non labor force

rate leaving ADCU and entering employment

rate 1eavin§ ADCU and entering unemployment insurance
rate leaving ADCU and entering WOB

net rate of ADCU change

rate of UI leavers entering ADCU

rate of Ul exhaustees entering ADCU

rate leaving general assistance and entering non labor
force

rate leaving general assistance and entering employment

rate leaving general assistance and entering unemploy-
ment insurance

rate leaving general assistance and entering WOB
net rate of general assistance change

rate of Ul leavers entering general assistance
rate of Ul exhaustees entering general assistance
rate entering regular Ul program (A delay block)
rate leaving A delay block

rate entering B delay block

rate Teaving B delay block

rate entering extended UI program

rate leaving extended UI program (not EXT leavers)
rate entering FSB UI program

rate leaving FSB UI program (not FSB leavers)
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TABLE 1.--Continued

REGLVR:
REGEXR:
EXTLVR:
EXTEXR:
FSBLVR:
FSBEXR:

EREXT:

ERFSB:

rate leaving regular Ul program
rate exhausting regular Ul program
rate leaving extended UI program
rate exhausting extended UI program
rate leaving FSB UI program

rate exhausting FSB UI program

rate leaving employment and reentering extended UI
program

rate leaving employment and reentering FSB UI program
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multiplier parameters used in the model and the corresponding
equations.

By referring to the model diagram (Appendix B) it may be
seen that the levels of labor force, employment, ADCR, ADCU and
general assistance (GA) are modeled by integrating over time the
net flow into the category. Note that the employable welfare
category is modeled by its three components: ADCR, ADCU and GA.
This was necessary because welfare data is maintained according to
three programs (ADCR, ADCU and GA). The net flow for these five
categories is calculated by summing all of the flows into and out
of each category. In general, flows out of a category are produced
by multiplying the Tevel or stock by a parameter value. Flows into
a stock result from flows leaving other stocks with the exception
that migration directly between the three classes of welfare is
not permitted. As an example, ERGA is the flow of individuals who
leave employment and go to the general assistance category of
welfare. ERGA is generated by multiplying the level of employment
by the parameter wl17C. ERGA then subtracts from the net flow into
employment and adds to the net flow into general assistance.

The preceding was an example of a flow leaving one stock
and adding to another. Flows that leave a category to go out of
the labor force will simultaneuously decrease that category and the
labor force. For example, GARNLF is the flow of individuals who
leave general assistance to go out of the labor force. GARNLF is

produced by multiplying the level of general assistance by mi8C.
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GARNLF is subtracted from the net flows of both general assistance
and the labor force. In a similar manner, flows from the non labor
force to a stock within the labor force will simultaneously increase
the size of the stock and the labor force. There is a slight
difference here because the flow into the labor force (NLRF) begins
as a total flow and is divided up by the model parameters to flows
which add to each of the labor force categories.

Since the WOB stock is calculated as a residual, flows
into the WOB Tevel are treated somewhat differently. The WOB stock
is accounted for by subtracting from the labor force the sum of
the wel fare stocks, unemployment insurance and employment. This
means that a flow into the WOB category can be produced by generat-
ing a flow outlof another category and only subtracting that flow
from that category. To clarify this, an example may be helpful.
Consider the flow of individuals from employment to the WOB category.
This flow (ERWOB) is produced by multiplying the level of employment
by m14. MNote that ERWOB only subtracts from the net flow into
employment and does not go directly to the WOB stock. Since employ-
ment has decreased and the labor force, public assistance and
unemployment insurance are unchanged, the WOB level will increase.
Flows out of the WOB stock are treated in the same manner with such
flows increasing the size of other stocks (except the labor force)
which decreases the WOB stock via the subtraction process.

The representation of the unemployment insurance system

is somewhat different from the integration approach used elsewhere



39

in the model. Since individuals entering the Ul system have a known
maximum length of benefit entitlement, it was logical to model the
UI system with delay functions. The rate entering each program is
delayed for a time period approximating the mean length of time
recipients stay in the program. The level of recipients in each
program is accounted for by integrating the difference between the
rate entering and the rate leaving the delay function representing
each program.

The delay functions used to represent the UI system are

15 The term distributed refers to the

called distributed delays.
property of distributing the output rate about the mean time delay
of the function. For example, the fesponse of a distributed delay
to a spike input rate at time zero would be an output rate having
an approximately symmetric, bell shaped curve with its mode at the
mean time delay of the function. This type of delay is appropriate
in modeling the aggregate response of UI programs because Ul
recipients enter the system with varying entitlement periods. The
delay functions in the model also have the property that they are
flow conserving. This means that whatever is input to the delay
will eventually come out. In other words, flows are not created

or lost during the delay operation. The delay functions are com-
pletely specified by two parameters, the mean time of the delay and
the order of the delay. The order of the delay specifies the

shape of the output response (to a hypothetical spike input), the

higher the order the more peaked the response.
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The regular UI program is modeled using two delay functions,
REGA and REGB. Two delay functions were used because a large
percentage of regular Ul entrants will leave to return to work
rather than exhaust their benefits. All regular entrants pass
through the REGA delay. The output of this delay is divided up
into two flows, one of which represents those leaving and the other
represents those who will exhaust. w22A determines the portion of
the flow who leave and m22B determines the portion of the flow who
enter the REGB delay and exhaust. The output of the REGB delay is
the exhaustion rate for the regular program. When the extended UI
program is operating, the regular exhaustion rate becomes a portion
of the rate entering the extended delay.

Only one delay function was used to represent the extended
UI program, The output rate of this delay is divided up by the
parameters M23A, N23B and NM23C to generate the leaving rate, exhaust-
ing rate, and reentering rate. 1In reality recipients who leave the
extended program will do so before they exhaust. The use of one
delay rather than two delays as in the regular program causes the
mean delay of leavers and exhaustees to be the same. However, the
extended leaving rate (EXTLVR) is small in comparison with the
regular leaving rate (REGLVR) so the effect on the total system of
the timing error of EXTLVR is small. This error is also minimized
by the use of a distributed delay with its mean delay set between
estimates of actual leaving and exhaustion delay time. Note that

the extended reentering rate (EREXT) is a function of the output
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rate of the extended UI delay so that reentrants will be generated
only when the program is operating. The FSB program operates

(when on) in a similar manner to the extended program with the rate
exhausting the extended program becoming the input rate to the FSB
program. Here the leaving rate of the FSB program (determined by

m24A) is a small portion of the flow out of the FSB delay.

Program Description

The computer program used to model the labor force system is
divided into two parts. The first is an executive program which
reads the input data, converts it to a useable form and allows the
user to make certain assumptions about the environment that the
model operates in. The second part is the model program which con-
tains the structure of the model and computes all model variables.
This description will focus first on the executive program and then
on the model program and its associated subroutines.

The executive program was written to meet the needs of the
Michigan Department of Labor. It allows users not familiar with
Fortran computer language or the modeling technique to make changes
or adjustments to assumptions about the model's operating environ-
ment. The executive program also converts data used for exogenous
input variables and validation purposes into a format useable by
the model program and writes it, along with the operator's environ-
mental assumptions, on a local file which is used as an input for

the mode) program. For a complete description of the operator
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assumptions and operation of the executive program see reference
(16). A program Tisting is presented in Appendix E.

A block diagram illustrating the operation of the model
program for the current system is shown in Figure 2. The first
function of the program is to read in the operator made assumptions
that have been generated in the executive program. Next the program
reads the exogenous variable data and the validation data which have
been converted by the executive program. Initial values are then
assigned to the parameters of the model. Subroutine DUPCUT is
used to calculate P1 through P21C and P22A through P24C are defined
in the model program itself. The state variables XNLFR through
FSBB are set to their initial values in the model program. The
cost variables are initialized by calling subroutine COST. Initializ-
ing the rate variables and the printing of all initialized model
variables completes the initialization phase of the program.

The program next follows a loop structure, completing the
Toop once for each month. Month number one represents January 1970,
month two represents February 1970, and continuing on to month 156
which represents December 1980. Within the Toop the model assumes
that the portion of employment that is covered by the Unemployment
Insurance System is 85,77 percent up through December 1977. Beginning
in January 1978 the portion of covered employment grows at the rate
of 1% per month to reflect recent state Ul coverage Tegislation.

The maximum level to which covered employment will grow is specified

by the operator in the executive program. The program next
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READ IN OPERATOR
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FIGURE 2.--PROGRAM FLOW CHART FOR MODEL OF LABOR FORCE
AND CURRENT UNEMPLOYMENT INSURANCE SYSTEM.
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determines if the extended UI program will be active based on
criteria set by legislation.

The monthly time increments are divided into five equal
increments by an inner loop so the flows and levels will be
calculated and updated five times each month. Within the inner
loop the time variable is first updated followed by the calculation
of all model level variables. This includes the calculation of the
non UI level variables such as employment and labor force. The
program divides the FSB program into two parts, FSBA and FSBB, each
of 13 weeks mean duration to simulate the Federal UI program. It
is then possible to have the FSB program nonoperational (0 weeks
delay), a 13 week program or the full 26 week program. For simpli-
city, the block diagram in Figure 2 shows only one delay block, but
both delays operate in the same manner. If the FSB program is a 13
week program all people on the program are sent directly into the
B delay block. If both programs are operational (26 weeks maximum
entitlement) simulated recipients are allowed to enter the A delay
block and then flow through thé B delay block when they have
exhausted the A block. The program determines if the FSB program
is of 26 weeks duration and if so, calculates the number of recipi-
ents in the A delay block and then updates the A block rate vari-
ables by calling subroutine DELDT. The same process is used for
the B FSB delay block.

The same operations are performed on the extended UI program

which is represented by a single delay block. The level variables
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are calculated before the rate variables are calculated. The
regular program is handled in a similar manner with two delay blocks
used to more accurately represent the behavior of people on the
program. The level of the regular program is determined by adding
the number of recipients in both the A and B delay blocks. The

rate variables for the B and A blocks are delayed by first calling
subroutines DELDT for block B and VDEL for block A. After this all
the remaining level and rate variables are calculated.

Since the model operates five times each month and the
exogenous variables are read as monthly values, the variables must
be interpolated to produce the needed intermediate values. This is
accomplished by calling the interpo]afion function TABLI. Next the
model parameters are updated by calling subroutine DUPCUT and a
portion of the UI rate variables are computed. The program then
determines if the FSB program is active during the current month
in which the model is operating. If the FSB program is on the
entry rate is calculated and if FSB is off the entry rate is set
to zero. The same process is used for the extended UI program.

The remaining rate variables are calculated by calling the VARCALC
portion of subroutine DUPCUT and the inner Toop (five times each
month) is terminated. The monthly cost variables are then computed
and printed by calling subroutine COST. The monthly or outer loop
is terminated and the output is plotted by calling subroutine
DATAPLOT. A complete listing of the model program and subroutines

can be found in Appendix E.
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The following is a brief description of the functions and
subroutines used by the model:

Subroutine DELDT:.|7 A Fordyn subroutine used for simulating
fixed length distributed time delays.

18 A Fortran subroutine used for simulating

Subroutine VDEL:
variable length distributed time delays.

Function TABLI:.'9 A Fordyn look-up function for interpolat-
ing values in a tabled series of numbers,

Subroutine DUPCUT: The first section of subroutine DUPCUT
contains equations for calculating some of the parameters of the
model (P1 through P21C). The VARCALC entry point computes most of
the rate variables used in the model.

Subroutine COST: Subroutine COST uses the number of
recipients on each Ul program to determine the cost of the benefits
for each program. The subroutine first determines the average
weekly payment for each program which is a function of historical
legislative changes (which are represented by dummy variables) and
the month (also represented by dummy variables). The user of the
model can also specify the average weekly payment values through
the executive program.

The number of people in each program is converted to the
number of weeks compensated by using equations developed through
regression analysis. The number of weeks compensated is multiplied
by the average weekly payment value to determine the monthly

benefit cost for each program. These costs are also accumulated
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for each year and a yearly table of costs by program is printed.
An additional table of costs with a user supplied growth factor is
printed for projections into the future.

Subroutine TITLE: The title and a user supplied run name
are printed at the top of each page except pages used to display
graphic output.

Subroutine MODPLT: This subroutine prints the model
variables in both a tabular and graphic format. In the graphic
format the model variables can also be plotted with historical data
to aid in validation of the model. Although the interactive execu-
tive program 1imits the possible variables to be plotted to a maximum
of 23, this subroutine has the capability of plotting all 82 model
variables and the corresponding'historical data if available.
Correlation coefficients, coefficients of determination, and model
and historical means are computed and printed on the line printer
graphic output when historical data is plotted with the model

variables.

Historical Data Conversion and Derivation

Historical data has been used in this model to assist in
the refinement of the model, to aid in estimating parameters and
also to validate its output. This section will describe the
derivation and conversion of the historical data for these uses.
The basic sources of historical data and tables showing conversion
procedures are shown in Appendix F. Table 1 in Appendix F lists

the basic sources of historical data series used either directly
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by the model for comparison purposes or as an input to the data
conversion procedure.

Tables 2, 3 and 4 of Appendix F show the derivation of the
monthly levels of recipients in the regular, extended and FSB pro-
grams respectively. The explanation of this derivation will refer
to Table 2 for the regular program. The procedure followed in
Tables 3 and 4 is identical. The two data elements used to derive
the regular level are the number of Michigan 1iable continued
weeks claimed compensable and Michigan agent continued weeks
claimed. A week claimed is a request for a benefit payment for a
week of total or partial unemployment. These elements which are
found in columns B and C are added together to yield the total
number of person-weeks in the month listed in column D. The
number of person-weeks is the total number of weeks claimed during
the month. By dividing this figure (column D) by the number of
working weeks per month (column A) an approximate level of the
regular program (column E) is arrived at. This is an approximation
to the number of people in the system for one working month since
two or more people could have resulted in a month claimed. The
error due to this approximation is expected to be small and fairly
constant over time.

Since the model operates with equal intervals of time, all
months with respect to the model will be of equal length. The
number of recipients in the regular program calculated by the fore-

going procedure (column E) incorporates systematic month to month
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variation because each month contains a different number of working
weeks. Thus the historical data must be standardized to compare
with the model output. The assumption is made that the model
operates with a 365 day year with 12 equal months of four weeks
each. From this a conversion factor of the number of standardized

weeks/standardized month is derived as follows:

365 days/year = 4.345 standardized weeks
12 months o ; days ’ standardized month
© year wee

The standardization of the monthly data is performed by multiplying
the unstandardized level by fhe ratio of the conversion factor
(4.345) to the number of working weeks per month. The results of
this calculation yielding the standardized monthly level of the
regular program is shown in column F.

Tables 5, 6 and 7 of Appendix F show the derivation of the
monthly rate of Ul recipients entering the regular, extended and
FSB programs respectively. As befare, the explanation will focus
on the regular program (Table 5) with identical procedures followed
in Tables 6 and 7 for the extended and FSB programs. The two data
elements used to derive the rate entering the regular UI program
(RUI) are first payments and initial additional claims. A first
payment is the first check issued to a UI recipient during the
first spell of unemployment. The number of first payments during

a month is used to represent the rate of new entrants entering the
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regular program which is one component of RUI. The number of first
payments is shown in column F. By dividing this figure by the
number of working weeks per month (column A) the weekly average

of first payments is derived (column G).

The second component of RUI is the number of reentrants to
the system which is represented by the number of initial additional
claims. An initial additional claim is filed by a Ul recipient
after his series of claims has been interrupted by returing to work.
There are two categories of initial additional claims--Michigan
liable and Michigan agent. Michigan liable initial additional
claims (column B) are Michigan residents and Michigan agent initial
additional claims (column C) are reéidents of other states using
the Michigan UI facilities. Total initial additional claims are
shown in column D and the results of dividing this figure by the
number of working weeks per month (column A) to yield a weekly
average is shown in column E. The addition of columns E and G
together yields a weekly average per month of the rate entering
the regular unemployment insurance program (RUI) which is shown in
column H. By multiplying this figure by the number of standardized
weeks per standardized month (4.345) the monthly RUI figure is
derived which is shown in column I.

Tables 8, 9 and 10 of Appendix F show the derivation of
the monthly rate of UI recipients who leave the regular, extended
and FSB programs before exhausting. Once recipients enter a given

program, they will either leave the program before exhausting
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benefits presumably to return to employment or remain in the program
until the benefits are exhausted. Since statistics are not main-
tained on the number of recipients who leave each month, this
figure must derived algebraically. The explanation of this proce-
dure will be for the regular program (Table 8) with identical
procedures followed in Tables 9 and 10 for the extended and FSB
programs.

The standardized rate entering the regular program is
listed in column B (from column I in Table 5). The number of
recipients exhausting per month is listed in column C. The
standardized rate exhauéting per month (column D) is calculated by
dividing by the number of working wéeks per month (column A) and
multiplying by the number of standardized weeks per standardized
month (4.345). The standardized level of the regular program (from
column F in Table 2) is listed in column E. The change in the level
of the regular program is listed in column F (the current value in
Column E minus the previoﬁs value in column E). The rate leaving

the program is derived by making use of the following relationship:

A level = rate entering - rate exhausting - rate leaving
or

rate leaving = rate entering - rate exhausting - A level

The results of this calculation (column B - column D -

column F) are shown in column G,
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The reader will note that the figures in column G are fairly
volatile with large changes from one month to the next. This is
most likely due to variations in the data collection procedures for
the elements used to derive the rate leaving. For example, first
payments used in deriving the rate entering the system represents
the number of first payment checks issued. These checks are issued
by a computerized system and the information associated with them
should be accurate and timely. On the other hand, the number of
continued weeks claimed used in deriving the level of recipients
in a program is largely the result of a manual accounting system
with the possibility of errors and inconsistencies from one month
to the next. ‘ |

Column H in Table 8 is the ratio of the rate leaving the
regular program to the sum of the rate leaving and rate exhausting.
This ratio provides an estimate of the model parameter m22A (m23A
for the extended program and w24A for the FSB program). By refer-
ring to the model diagram it may be seen that w22A determines the
rate leaving the first delay block while 1 - m22A = 722B determines
the flow into the second delay block which models those recipients
who will ultimately exhaust.

Tables 11, 12 and 13 of Appendix F show the derivation of
the levels and rates associated with the employable subsets of the
ADC-R, ADC-U and General Assistance (GA) programs in the welfare
portion of the model. In Table 11, which shows data for the ADC-R

category, column A Tists the total monthly caseload or total level.
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The figures in columns A, C and E were obtained by linearly inter-
polating monthly averages for the quarterly figures that were
available. Since the model simulates the aggregate behavior of
people within the labor force, only the employable portion of the
caseload is used to adjust and validate the model's output. Because
information as to the employability of welfare recipients is not
maintained by the Michigan Department of Social Services it was
necessary to estimate the percentage of the caseload contained in the
labor force. Based on an average of percentage employable figures
in three reports published by Michigan Department of Social Services
in cooperation with the Department of Health, Education and Welfare,
this figure is estimated at 21.4% (see references 20, 21 and 22).
This percentage is applied to the figures in column A to
give the approximate employable number of recipients listed in
column B. Note that there is an implicit assumption here that there
is one employable person per employable caseload. This assumption
is necessary since the model simulates flows of individuals and not
caseloads which are usually family units. Another assumption in
this procedure is that the percent employable figure is constant
over time. This is probably somewhat unrealistic since during an
economic downturn more people may be on the welfare roles for
employment related reasons than during economic good times.
Unfortunately, there is no data available to estimate this effect.
The total rate leaving (case closings) and total rate
entering (case openings) are listed in columns C and E respectively.

Again the constant percent employable figure of 21.4 multiplies
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columns C and E to obtain the employable rate leaving and employable
rate entering listed in columns D and F. In addition to the two
pﬁevious assumptions, this calculation requires a third assumption
that the employable subset of ADC-R is no more or no less dynamic
than the total caseload. Again no data is available to estimate

the flows associated with the employable subset.

Table 12 shows the estimated levels and rates for the ADC-U
category of welfare. Since cases are admitted to this category on
the basis of having an unemployed father as the head of the house-
hold the assumption is made that the entire caseload has one
employable person. Thus, the monthly caseload, rate leaving and
rate entering listed in columns A, B and C are totals for the
entire category. These figures were obtained as before by linearly
interpolating monthly averages for the quarterly figures that were
available.

Table 13 shows the estimated levels and rates for the
General Assistance category of welfare. The procedure and assump-
tions required for the estimations are identical to those followed
in Table 11 with the exception that the employable percentage
figure used is different. The percent employable figure was
estimated at 40% in a survey of General Asssitance recipients

published by the Michigan Department of Social Service.23

Parameter Estimation

The task of estimating parameters for this model was diffi-

cult due to the fact that there has been little historical data
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available with which to base the estimates on. This is especially
true with rate or flow data and virtually all of the model's
multiplier parameters produce a flow variable. For this reason
many of the parameters are the result of a good deal of individual
qualitative judgment as to what constitutes a reasonable estimate.
This is particularly true with the welfare or public assistance
subsystem. Also the iack of some state data has forced the use
of a few parameters which have been estimated for the country as
a whole. The reader should keep in mind that many of the model
parameters represent a first cut "ball park" estimate of their
true value.

Since all of the multiplier parameters produce a rate
variable, the parameter estimation procedure actually involved
estimating the rates first and then calculating the parameter from
the estimated rate. For this reason the discussion will focus on
the estimation of the rate variables. Estimation of the rate
variables has the advantage that the estimates must be consistent
from category to category within the labor force. In other words
an estimated flow leaving one category must show up as an entering
flow in the other remaining labor force categories (or a flow
entering the non labor force). Thus it is possible to set up a
series of gross flow tables for each category of the labor force
showing where the flows originated from and their destination to
assist in the estimation procedure. The use of this gross flow

technique also permits the estimation of flows which are consistent
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with the growth or decline of a category over time. For example
if the level of a category has been growing by a given amount per
month then the estimatated net flow into that category should equal
the growth per month.

The method just outlined works well if the flows from one
category to another are expected to be constant but it must be
modified slightly if the flows change. For example if the state is
entering a period of declining economic activity then more people
will flow from employment to unemployment insurance. Two sets of
flows were estimated for the model with each representing an extreme
condition of the state's economy. One set of flows corresponds to
good economic conditions while the other represents poor economic
conditions. Once the maximum and minimum values for each flow
variable have been estimated, the corresponding extreme values for
each parameter can be calculated. This yields a range of values
for each parameter.

If a range for a parameter has been determined then some
means must be devised to assign it a value within that range. Since
flows vary with the state of the economy, many of the model parame-
ters can be made a function of some indicator of economic good or
bad times. The indicator chosen was a smoothed version (a five
month moving average) of Michigan's unemployment rate. The state
unemployment rate was used because it is a generally accepted gage
of the employment status of the labor force and may also be used to

indicate the general conditions of the state's economy. This varies
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from approximately 4% during good economic conditions to a high of
close to 15% during poor economic conditions. The 4% figure corre-
sponds to one extreme estimate of the parameter while the 15%
figure corresponds to the other extreme estimate. A simple linear
equation can be developed so that the parameter is a function of
the smoothed unemployment rafe.

Before discussing in detail the approximation of the flows
it will be helpful to look at the historical levels of the labor
force categories and their average growth rates over time. These

values are shown in Table 2. A1l of the categories except the WOB

TABLE 2.--Approximate Range of Levels and Growth Rates.

Category Range of Level Average Growth Rate
LF 3,600,000 - 4,100,000 5200 per month

E 3,350,000 - 3,700,000 3650 per month
woB 70,000 - 160,000 0

ADC-R 11,000 - 52,000 210 per month
ADC-Y 7,500 - 12,000 70 per month

GA 12,800 - 22,000 350 per month

category have exhibited the approximate growth rates over time
shown in the table (the figures represent 1970 through 1976 which
is the period used for estimating parameters). The historical

growth rates will be used as an aid in estimating the amount by
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which the rate entering must exceed the rate leaving (the net flow)
so that modeled growth of the category will reflect the historical
growth. |

Another important point should be brought out at this time.
The minimum and maximum figures in the gross flow tables which will
be presented shortly also correspond roughly with the beginning and
ending of the time period used in estimation. Nineteen seventy was
a period of relatively good economic times while in 1975 - 1976 the
state underwent the effects of the energy crisis induced by the oil
embargo in the Fall of 1974, 1In the beginning of 1975 the state's
unemployment rate approached 15% then gradually declined but
remained high through 1976. Thus the minimum and maximum f1low
figures represénting extreme states of the economy in the gross
flow tables also contain an additive historical growth component.
As the level of the category becomes larger it may be expected that
its associated gross fiows will also grow (note that it is a posi-
tive net fiow which results in a growth of the level). In other
words the latter figure in the gross flow tables will be larger due
to economic hard times as well as the growth of the category. The
fact that the parameters were estimated using a declining economic
period may 1imit the validity of the overall model if it is applied
to a period of economic growth.

The gross flow tables used to assist in the estimation of
the model parameters are shown in Table 3. Note that for most of

the categories the net flow for both the minimum and maximum gross
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TABLE 3.--Gross Flow Tables (Monthly Flows).

FLOW INTO LF

NLFRE 96728 - 122910

NLFRWOB 32712 - 55673

NLFRUI 1650 - 2280

NLFRADCR 325 - 1072

NLFRADCU 25 - 75

NLFRGA 360 - 540

NLFR 131800 - 182550
FLOW INTO E

NLFRE 96728 - 122910

WOBRE 21123 - 46076

UILVRE 34000 - 107000

UIEXRE 420 - 1160

ADCRRE 36 - 310

ADCURE 301 - 1001

GARE 820 - 1300

RE 153428 - 279757
FLOW INTO WOB

NLFRWOB 32712 - 55673

ERWOB 3008 - 14172

UILVRWOB 0-0

UIEXRWOB 1775 - 9337

ADCRRWOB 36 - 3i0

ADCURWOB 43 - 143

GARWOB 410 - 650

RWOB 37984 - 80285
FLOW INTO ADC-R

NLFRADCR 325 - 1072

WOBRADCR 125 - 413

ERADCR 25 - 82

UIEXRADCR 25 - 83

UILVRADCR 0-0

RADCR 500 - 1650

FLOW OUT OF LF

ERNLF
WOBRNLF
UILVRNLF
UIEXRNLF
ADCRRNLF
ADCURNLF
GARNLF
RNLF

FLOW OUT OF E

108900- - 139500
14938 - 29136

1050 - 3300
700 - 2900
108 - 930
86 - 286
820 - 1300

126602 - 177352

ERNLF 108900 - 139500

ERWOB 3008 - 14172

ERUI 37650 - 136120

ERADCR 25 - 82

ERADCU 75 - 225

ERGA 120 - 180

ER 149778 - 290279
FLOW OUT OF WOB

WOBRNLF 14938 - 29136

WOBRE 21123 - 46076

WOBRUI 700 - 1600

WOBRADCR 125 - 413

WOBRADCU 300 - 900

WOBRGA 1440 - 2160

WOBR 38626 - 80285

FLOW OUT OF ADC-R

ADCRRNLF
ADCRRWOB
ADCRRE
ADCRRUI

ADCRR

108 - 930
36 - 310
36 - 310
0-0

180 - 1550
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TABLE 3.--Continued.

FLOW INTQ ADC-U

NLFRADCU
WOBRADCU
ERADCU

UIEXRADCU
UILVRADCU

RADCU

FLOW INTO GA

NLFRGA
WOBRGA
ERGA
UIEXRGA
UILVRGA
RGA

FLOW INTO UI

NLFRUI
ERUI
WOBRUI
ADCRRUI
ADCURUI
GARUI

25 - 75

300 - 900
75 - 225
100 - 300
0-0

500 - 1500
360 - 540
1440 - 2160
120 - 180
480 - 720
0-0

2400 - 3600
1650 - 2280
37650 - 136120
700 - 1600
0-0

¢-0

0-0

FLOW OUT OF AD

ADCURNLF
ADCURWOB
ADCURE
ADCURUI

ADCUR
FLOW OUT OF GA

C-U

86 - 286
43 - 143
301 - 1001
0-0

430 - 1430

GARNLF 820 - 1300

GARWOB 410 - 650

GARE 820 - 1300

GARUI 0-0

GAR 2050 - 3250
FLOW OUT OF Ul

UILVRNLF 1050 - 3300

UILVRE 34000 - 107000

UILVRWOB 0-0

UILVRADCR 0 - 0

UILVRADCU 0 -0

UILVRGA 0-0

UILVR 35050 - 110300

UIEXRNLF 700 - 2900

UIEXRE 420 - 1160

UIEXRWOB 1775 - 9337

UIEXRADCR 25 - 83

UIEXRADCU 100 - 300

UIEXRGA 480 - 720

UIEXR 3500 - 14500
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flows is equal to the average growth rate shown in Table 2. A Tist
of the model parameter equations which were estimated using the
gross flow data appears in Appendix D. The explanation of how
these flow variables were derived will begin with the unemployment
insurance system.

The model of the unemployment insurance system was developed
before the development of the overall model so that the magnitude
and behavior of the Ul flow variables was known for the purposes of
developing gross flow tables. Historical level and flow data for
the Ul system is presented in Tables 2 - 10 of Appendix F. These
tables are the sources for the minimum and maximum UI flow variables
listed in Table 3. These tables are also the sources for the Ul
parameter estimates (since the UI subsystem is modeled by delay
functions rather than integrating net flows, the gross flow estimat-
ing technique is not appropriate). m22A and B, w23A and B and w24A
and B, which determine the rate leaving and exhausting the UI subsys-
tem were estimated using the calculated value of these parameters in
column H of Tables 8, 9 and 10 of Appendix F. m23C and 724C which
determine the reentering rate for the extended and FSB programs
were selected by making initial estimates and then adjusting the
estimates. These parameters were adjusted between repeated runs of
the UI submodel until the rate exhausting the preceding program plus
the reentering rate equaled the rate entering. This method was also
used to fine tune all the UI parameters so that the Ul model's levels

and rates were close to the historical levels and rates.
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The minimum and maximum flow variables for the welfare or
public assistance subsystem (ADC-R, ADC-U and GA) were estimated
using the historical flow data which appears in Tables 11, 12 and
13 of Appendix F. This flow data gives the total rate entering
or leaving a category rather than the component flows for each of
the possible sources and destinations within the labor force.
These component flows were estimated by taking a constant percentage
of the total flow. For example the total rate entering a category
is divided up so that each portion represents a flow from one of
the various sources within the labor force (or from the non labor
force). These percentage estimates and the resulting estimated
minimum and maximum flows are shown in Table 4 (the flows are also

in Table 3).

TABLE 4.--Flows To and From the Employable Portion of Welfare.

ADC-R ADC-U GA
TOTAL RATE
ENTERING 500 - 1650 500 - 1500 2400 - 3600
FROM NLF 325 - 1072 (65%) 25 - 75 (5%) 360 - 540 (15%)
FROM WOB 125 - 413 (25%) 300 - 900 (60%) 1440 - 2160 (60%)
FROM E 25 - 82 (5%) 75 - 225 (15%) 120 - 180 (5%)
FROM UIEXR 25 - 83 (5%) 100 - 300 (20%) 480 - 720 (20%)
FROM UILVR 0 - 0 (0%) 0 - 0 (0%) 0 -0 (0%)
TOTAL RATE
LEAVING 180 - 1550 430 - 1430 2050 - 3250
TO NLF 108 - 930 (60%) 86 - 286 (20%) 820 - 1300 (40%)
TO WOB 36 - 310 520%3 43 - 143 (10%) 410 - 650 (20%)
T0 E 36 - 310 (20% 300 - 1001 (70%) 820 - 1300 (40%)

TO UI 0 - 0 (0%) 0 -0 (0%) 0 -0 (0%)
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The flows remaining to be discussed are those between the
categories of labor force, non labor force, employment and those
without benefits. The total rate leaving the labor force (RNLF)
was initially estimated by multiplying the percentage of people in
the labor force who leave the labor force each month by the average
size of Michigan's labor force. This transition percentage
(approximately 4.5%) was reported in a study of gross flow data

24 The lack of gross flow statistics

for the country as a whole.
for the state of Michigan has forced the use of several parameters
based on national data. The initial estimate of RNLF was modified
and a range of values determined by adding up the previously
estimated components of RNLF and estimating the remaining components
using parameters which were based on national data.

A similar process was also used to estimate the total rate
entering the labor force (NLFR). The addition of flows based
partly on historical data for the UI and welfare subsystems to
flows based on national parameter estimates produced an initial
estimate of NLFR. Since the rate entering the labor force (NLFR)
should exceed the rate leaving (RNLF) by the average historical
growth rate of 5200 per month shown in Table 2, adjustments were
made to the components of both of these flows to achieve this
growth rate. This estimation required several iterations to
achieve the gross flow estimates shown in Table 3 which yields

growth rates for the total labor force as well as its components

consistent with the average historical growth rate.
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It was previously mentioned that certain parameters used
to determine flows in the model are based on national gross flow
data. These parameters are wl, w7, 79 and 715 which are listed
with their equations in Appendix D. Note that they are functions
of the unemployment rate for the entire country (USUR). These
parameters came from a study of the demographic components of

national gross flow data.z5

Values of these parameters for each
demographic component of the nation's tabor force were listed in
the study at national unemployment rates of 4% and 6%. These
demographic component parameters were weighted according to the
demographic composition of Michigan's labor force and added to
produce parameters applicable to the total labor force in Michigan.
Using the resulting parameter values at 4% and 6% a simple equation
was derived to calculate the parameter values as a function of the
national unemployment rate. Since there is reason to believe that
Michigan's economy behaves differently than the nation's economy,
using parameters that are a function of the national unemployment
may impair the validity of some portions of the model.

Parameter w1 determines the portion of the rate entering
the labor force (NLFR) which goes to employment (NLFRE). Parameter
n7 determines the portion of the without benefits level (WOB) which
flows to employment (WOBRE). Parameter m9 determines the portion
of the WOB category which flows to the non labor force (WOBRNLF).
In the study used to estimate these parameters (reference 24) the

flows which w7rand 79 determine were from the entire level of
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unemployment rather than the level of the WOB category which is a
subset of unemployment. Thus there is an assumption in using the
estimates of w7 and 79 that the WOB category exhibits the same
dynamic behavior as the entire level of unemployment. Parameter
715 determines the portion of the level of unemployment which flows
to the non labor force (ERNLF).

The parameters remaining to be discussed are n2 through
6, 18, w10 through w14 and 717 through w21. These parameters
which also appear in Appendix D were estimated using the minimum
and maximum gross flows which appear in Table 3. Many of them are
functions of Michigan's unemployment rate with five month smoothing
(SUR) and the remainder of them are constants. The flows which
each of these parameters produce may easily be determined from the
model diagram which appears in Appendix B. Rather than discuss how
each equation defining these parameters was determined a representa-
tive example will be presented.

The example is w11 which determines the flow of Ul exhaus-
tees (UIEXR) going to employment (UIEXRE). This parameter was
assumed to be a function of the smoothed version of Michigan's
unemployment rate (SUR) which has approximate extreme values of
4% to 15%. The extreme values of the flow variable UIEXR and
UIEXRE which appear in Table 3 are shown below:

UIEXRE: 420 - 1160
UIEXR: 350 - 14500

The extreme value of 711 which is the ratio of the extreme values

of UIEXR is given below:
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a1 = YEXRE . 6g 42

The slope and intercept of the equation for w11 in the form w1l =

a + b x SUR would be calculated as follows:

- -08 - .12

=5 - .08 ~-.3636

12 + .3636 x .04 = .13454

[+)
[}

The resulting equation for 711 is shown below:
711 = 13454 - .3636 x SUR

The reader will notice that six parameter constraints
appear in Appendix D. These constraints arise because the model
is designed to accurately account for people once they enter the
labor force. In other words people are not created or lost within
the system. A1l of these constraints deal with parameters that
take a portion of a flow variable and convert it to other flow
variables. These constraints simply ensure that the fractions of
a flow variable must sum to Tess than or equal to one. Constraints
which sum to less than one indicate that a portion of the flow
variable goes to the WOB category which is treated as a residual
classification. Constraints which sum to one indicate that the
total flow is completely accounted for by the flows produced by

parameters in the constraint equation.
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Appendix D also lists the parameters used in the delay
functions used to represent the unemployment insurance system.
Both the mean time and the order of the delay functions were
determined by making initial estimates and then adjusting the
estimates., These parameters were adjusted between repeated runs
of the UI submodel until the model's output was approximately

equal with the historical UI level and rate variables.

Conversion of Ul Model Qutput to Cost

In order to use the model to determine the effects of
simulated policy alternatives on program costs, it is necessary to
establish the relationship between the number of people in each
program and the costs of the respective programs. This was
accomplished by the use of historical data to develop conversion
equations. These equations were then applied to the model output,
which is in the form of the monthly number of people on each UI
program, to convert it to cost figures.

Since cost per person data is only kept in an average
weekly benefit format, it was necessary to convert the number of
people on each program to the corresponding number of weeks compen-
sated. Figure 3 diagrams the procedure used in converting the
number of continued months claimed (analogous to the number of
people on a UI program) to the number of weeks compensated.
Ultimately the total estimated number of weeks compensated (last
block in Figure 3) will be multiplied by an "average weekly payment"
factor in order to obtain the estimated Ul benefit payments per

month,
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NUMBER OF STANDARDIZED CONTINUED
MONTHS CLAIMED (BOTH INTRA AND
INTERSTATE CLAIMS)

¥

MULTIPLY BY WORKING WEEKS PER MONTH
AND DIVIDE BY 4.345 TO GET
UNSTANDARDIZED CONTINUED MONTHS

+

MULTIPLY BY WORKING WEEKS PER MONTH
TO CONVERT UNSTANDARDIZED CONTINUED
MONTHS CLAIMED TO UNSTANDARDIZED
CONTINUED WEEKS CLAIMED

+

SUBTRACT MICHIGAN AGENT INTERSTATE
CONTINUED WEEKS CLAIMED

¥

SUBTRACT INELIGIBLES

¥

ADD MICHIGAN LIABLE
INTERSTATE CLAIMS

¥+

ESTIMATED
WEEKS COMPENSATED

FIGURE 3.--DETERMINATION OF WEEKS COMPENSATED
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The uppermost block in Figure 3 represents the number of
standardized continued months claimed. This description is analogous
to the number of persons per month claiming UI benefits. It is
important to note that the model output has been standardized over
each 12 month time period. Each month during a given year has been
equally weighted. Since the model was designed to deal with uniform
time increments, the standardization of monthly values was a necessity.

The next block in Figure 3 diagrams the adjustment procedure
which, when applied to the number of standardized continued months
claimed will provide the number of unstandardized months claimed.
The adjustment procedure requires two constants: the number of
working weeks per month and the number of standardized weeks pér
month (represented by the constant 4.345).

The first constant, number of working weeks per month, is
derived by dividing the total number of working days in the month
by five, the number of working days per week in a month, The
second constant, number of standardized weeks per month, is derived
by first dividing the total number of days in the year by the number
of months in a year (12) and then dividing that result (days per
month) by seven to obtain the number of standardized weeks per
month. The conversion consists of multiplying the number of
standardized continued months claimed by the ratio of standardized
weeks per month to working weeks per month.

The third block in Figure 3 indicates that the number of
working weeks per month is multiplied by the number of unstandard-

ized continued months claimed in order to obtain unstandardized
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continued weeks claimed or total person weeks, This adjustment is
crucial since it is ultimately weekly claim information that will
be converted to dollar costs.

The fourth block in Figure 3 indicates that Michigan Agent
Interstate Continued Weeks claimed is subtracted from total person
weeks (unstandardized continued weeks claimed). The subtraction
is required in order to separate from Michigan's continued weeks
claimed the number of continued weeks claimed that other State's
residents applied for while in Michigan. These out-of-state claims
will not draw against Michigan's Ul fund balance account. The
remainder represents Michigan's liable continued weeks claimed
intrastate.

The fiéth block in Figure 3 illustrates the subtraction of
ineligibles. Ineligibles refer to those continued weeks claimed for
which individuals (Michigan residents) never received compensation
due to failure of the applicants to comply with various MESC regula-
tions.

The sixth block in Figure 3 shows the addition of Michigan
liable interstate continued weeks claimed. This category represents
those continued weeks claimed which Michigan residents applied for
in other States (e.g., Florida) for work credit gained in Michigan.
Since checks are forwarded to persons making claims outside the
State, this category of claims has to be taken into account when
estimating Michigan's total number of weeks compensated. The last

block in Figure 3 represents the derived estimated weeks compensated.
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Figure 4 diagrams the development of the equations which
convert the model output into cost figures. The development of
the equation to predict historical average weekly payment is shown
by the top two blocks of the flow chart in Figure 4. Using
historical data, a monthly average weekly payment was calculated
as the ratio of total monthly payments to total weeks compensated.
Total monthly payments includes both full and half weekly payments
and total weeks compensated includes both full and half weeks com-
pensated. The result is an average figure which, when multiplied
by estimated weeks compensated, yields an estimated monthly cost.
For validation purposes an equation must be developed which predicts
historical average weekly payment as a function of dummy variables
to reflect legislative increases of benefit payments over time.
The results of using multiple regression analysis to predict his-
torical average weekly payments, by program, is shown in Table 5.

The development of an equation to predict estimated weeks
compensated is shown by the third block in Figure 4. The develop-
ment of this equation required the historical estimated weeks com--
pensated derived by the procedure outlined in Figure 3 and discussed
in detail earlier. The equation predicting estimated weeks compen-
sated will be a function of the model output. The results of using
multiple regression analysis to predict estimated weeks compensated
for the regular, extended and FSB programs is shown in Table 6.

The procedure to determine the cost of the UI program is

shown by the fourth block of Figure 4. Using the simulation model,
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DERIVE HISTORICAL
AVERAGE WEEKLY PAYMENT

¥

DERIVE EQUATION TO
ESTIMATE AVERAGE
' WEEKLY PAYMENT

DERIVE EQUATION TO ESTIMATE
WEEKS COMPENSATED FROM
MODEL OUTPUT

¥

* MULTIPLY ESTIMATED WEEKS
— COMPENSATED BY ESTIMATED
AVERAGE WEEKLY PAYMENT

4

ESTIMATED COST FOR
ONE MONTH

FIGURE 4.--DETERMINATION OF MONTHLY PROGRAM COSTS
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TABLE 5.--Average Weekly Payment Equations.

1. Regular Program
REGAWP = LCDUM4 x 37.4 + LCDUM3 x 21.5 + LCDUM2 x 9.9 + LCDUMI
x 8.67 -DUM6 x 2.79 + DUM8 x 3.49 + DUM3 X 3.07 + DUM2
x 3.11 + DUMI x 2.17 + 48.62

R2

= 971
D.W. = 1,26 (Durbin Watson)
N =91

2. Extended Program

EXTAWP = LCDUM4 x 31.22 + LCDUM3 x 7.68 - DUM6 x 5.48 + 54.71

R? = .966
D.W. = 1.89
N = 37

3. FSB Program
FSBAWP = $77.00%*

Definition of Variables

If (month > 4/70 and < 2/72) LCDUMI

il 1]
ad —

If (month > 2/72 and < 6/74) LCDUM2
If (month > 6/74 and < 6/75) LCDUM3
If (month > 6/76) LCDUMA = T

1

1

1

n
—

Jan) DUMI

If (month

If (month = Feb) DUM2

If (month = Mar) DUM3
If (month = Apr) DUM4

n
-
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TABLE 5.--Continued

If {month = May) DUMS = 1
If (month = Jun) DUM6 = 1
If (month = Jul) DUM7 = 1
If (month = Aug) DUM8 = 1
If (month = Sep) DUMI = 1
If (month = Qct) DUMID = 1
If (month = Nov) DUMIT = 1
If (month = Dec) DUMI2 = 1

*An average value was used because of data problems and a small
number of observations.



78

TABLE 6.--Estimated Weeks Compensated Equations.

1. Regular Program
REGWC = 3.61 X STDREG - 11820.31
R® = .95
D.W. = 2.32 (Durbin Watson)
N -9
2. Extended Program

EXTWC = 4.09 X STDEB + 7443

R = .95
D.W. = 3.09
N = 37

3. FSB Program
FSBWC = 2.57 X STDFSB + 153887
R? = .40
D.W. = 2.74
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a prediction of the level of recipients (the number of continued
months claimed) in each UI program for each time period is obtained.
The model output is then used as an independent variable in the
equation to predict estimated weeks compensated for each UI program.
Multiplying this result by the computed value of average weekly payment
yields a prediction of the cost for the regular, extended and FSB
programs. Since the model generates monthly predictions of the

levels, the cost predictions will also be by month.

Model Validation

Validation of a simulation model refers to the extent of
the correspondence between the behavior of the model and the
behavior of the system being modeled. The model of the current
system was intended to reproduce the behavior of the existing UI
(and labor force) system over time. Hence the validation of the
model has focused on the similarity between the model's output and
historical data representing the behavior of the real system,

To assist in determining the validity of the model, descrip-
tive statsitics as well as subjective judgment were used to assess
the correspondence between the model and reality. The two descrip-
tive statistics used were the coefficient of determination (R2) and

2 or a small difference

the mean or average. A high value of R
between the model and historical means was used as an indicator of
the model reproducing historical behavior. However considerable

judgment is involved in interpreting these descriptive statistics.

The model was designed to reproduce the aggregate response of the
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Michigan UI system and lacks the detail necessary to capture the
exact effect of certain types of shocks to the system. For example
the model's response to strikes in the automobile industry or the
aggregate effect on individual behavior of the 1975-1976 energy
crisis may not follow reality accurately. In general coefficients
of determination and means were used as an aid in the visual inter-
pretation of the model's validity from plots of the model's response
and historical behavior over time,

Line printer plots of historical data and the model output
over time with means and coefficients of determination for the
levels, exhaustion rates and costs for the regular, extended and
FSB programs and the regular program leaving rate are shown in
Figures 5 through 14. 1In the line printer plot one represents the
model output and two represents historical data. For the regular
and extended programs the levels and costs appear to follow histori-
cal data reasonably well. Note that the regular level (Figure 5)
and cost (Figure 8) is overpredicted somewhat during the peak of
the 1975-1976 energy crisis. This was a result of a tradeoff during
the adjustment and refinement phase of the model development.

The choice was either having the model predict closely
during good economic times or bad economic times. The results
shown in the graphs represent a compromise between these extremes.
The regular and extended exhaustion rates (Figures 11 and 12) are
also reasonably close but some timing problems are evident. Further
refinement and possibly the use of additional time varying rather

than fixed length distributed delays could remedy this.
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The regular program leaving rate (Figure 14) obviously does
not capture much of the variance shown by the historical data. This
graph is presented to show the attempt at algebraically deriving
the historical leaving rate since it is not maintained by the
agency administering the Ul program. In this case the model's
leaving rate is probably more realistic than the derived historical
leaving rate. The level, cost, and exhaustion rate of the FSB pro-
gram (Figures 7, 10 and 13 respectively) are somewhat close to his-
torical data. The lack of historical data during the first few
months of the program's operation due to combining two FSB programs
into one as well as the short 1ife of the program have prevented
adequate refinement efforts.

Conclusions drawn from graphs of historical data and the
model output about the validity of the model must be qualified
because much of the historical data was used to adjust and refine
the model parameters. Historical data from January 1970 through
December 1976 was used for tuning purposes with only the last nine
months (January 1977 through September 1977) giving a trne indica-
tion of the model's validity. However the historical time period
used for validating the model represents fairly extreme economic
conditions for the state of Michigan. The unemployment rate varied
from about 4% to about 15% during the 1974-1975 energy crisis. The
important point is that the model tracks these extreme conditions

reasonably well with only one set of parameters.
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Another important point that should be noted is the fact
that the model has been validated only with a limited range of
historical inputs. The model may not be valid for extreme ranges
of RUI (the rate entering the UI system) such as less than 10,000
or more than 300,000 people per month. Extreme values of the
unemployment rate such as less than 2% or more than 18% may also
exceed the valid range of inputs for the model.

In discussing the validity of the model another factor
which should be brought out concerns the quality of the historical
data. Much of the historical data is the product of a manual
accounting system and in some cases the result of a statistical
sample (the unemployment rate)., Time lags, reporting problems and
inconsistencies from one data series to another raise questions as
to the validity of the historical data. Validating of the model
has assumed that exogenous input data such as RUI, which is derived
from several data series, is consistent with the historical levels
of the UI programs. Obviously a validation problem exists if
integrating the derived historical rate data does not yield the
historical level data.

The validation of a simulation model should take into
account the purpose and use of the model. In essence the model
should be able to do the job for which it was created. A model
intended to reproduce only the general behavior of a system should
be verified to the extent that it can reproduce general behavior.

The validation of a model should also consider the utility of the
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model. If the behavioral response of a model indicates a possible
lack of validity, the question should be asked as to whether or not
the model is still useful. A model which is only partially valid
may still be highly useful because it is the only available tool
for answering certain kinds of questions.

In conclusion, the model of the current UI system is a
generally valid and useful representation of the real system. Even
though the model is subject to the 1imitations discussed previously
it can still provide information about the dynamic behavior of the
unemployment insurance system. The utility of the modeling tech-
nique demonstrated by the current model means that the construction
of a model of the proposed three-tier Ul system is feasible. The
comparative experimentation between models of the current and three-
tier system will provide useful information for those contemplating

a2 redesign of the unemployment insurance system,



CHAPTER IV

SIMULATION MODEL OF PROPOSED (THREE-TIER)
UNEMPLOYMENT INSURANCE SYSTEM

Description of Three-Tier UI System

The three-tier unemployment insurance system was proposed
by Saul J. Blaustein of the W. E. Upjohn Institute for Employment
Research as part of a comprehensive job security system.26 The job
security system is an overall integrated system for providing
various employment related services and income support for both
unemployed and underemployed workers. The three-tiered UI system
is proposed as a replacement for the present Michigan Ul system.

The three-tiered UI system basically consists of three
sequential 13 week programs or tiers providing a maximum of 39
weeks of benefits. To qualify for succeeding tiers the worker
must pass increasingly stringent qualifying requirements. For
example, the qualifying requirements to move from the first to the
second tier would be less strict than the requirements to move
from the second to the third tier. The qualifying requirements
would most 1ikely be related to the number of weeks of employment
in the base period of employment (52 weeks) preceding the first

claim. The qualifying requirements could also involve a review

and evaluation of each claimant's job outlook potential and job
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search activity. This could also permit the screening of those
individuals "riding" the system or those less serious about finding
employment. A simplified block diagram of the three-tiered system
is shown in Figure 15.

The three-tiered system differs from the current system in
several ways. First the three-tijered system uses fixed entitlement
whereas the current system has variable entitlement. Under the
proposed system any worker qualifying for the first tier would be
eligible for a full 13 weeks of benefits. Similarly any worker
passing the screening requirements for the second or third tier
would be eligible for 13 weeks in each tier. Under the current
variable entitlement system, the maximum Tength of benefits is a
function of previous work experience. Benefit iength is computed
on the basis of three weeks of benefits for four weeks of employment
subject to a minimum work experience requirement and the maximum
length of benefits provided by the program.

Another difference between the current and proposed systéms
is maximum Tength of benefit duration. In the current system the
maximum length of benefits is either 26 or 39 weeks depending on
whether or not the extended benefits program has triggered on.

The extended benefits program raises the maximum entitlement to 39
weeks. If the Federal Supplementary Benefits (FSB) program is

activated the maximum length of benefits rises to 65 weeks. Under
the proposed three-tier system all tiers are operating so that the

maximum entitlement is 39 weeks. A comparison of the maximum length
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of benefit duration between the current and the proposed Ul systems
is shown in Figure 16. Due to the fact that existing federal
legislation provides for an extended benefits program it is not
clear if an extended program would be used in conjunction with the
three-tiered system if it were to be implemented. It is assumed

in this discussion that the three-tiered system would replace the
combination of the current regular and extended programs. The FSB
program which was created by legislative action has since expired
and is assumed to be inactive.

Under the current system the length of benefit entitiement
is determined by the amount of previous employment in the base
period of 52 weeks preceding the first claim. The benefit length
is determined by law so that workers know in advance how long they
can receive benefits. The three-tier system differs from the
current system in that workers do not know the maximum benefit
length ahead of time. The decision is made after the worker enters
the system as to the maximum entitlement of benefits. At the transi-
tion points between tiers the recipient must pass a qualifying and
screening review and the decision is made concerning eligibility

for the second or third tiers.

Model of Three-Tier Ul System

The model of the three-tier UI system represents one view
of how the proposed system would be designed and operationalized.
Modeling efforts of this nature require that the exact structure

of the system and parameters be specified in detail. Several
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assumptions about the three-tier Ul system have been made which may
not reflect the original intent set forth in the Job Security System
proposed by Saul J. Blaustein., A key difference is that the model
of the three-tier UI system described in this section represents a
stand alone replacement for the current Ul system. The three-tier
UI system proposed in the Job Security System concept was intended
to operate in conjunction with training programs and other employ-
ment related services.

The three-tier UI system model is similar to the UI portion
of the model of the current Michigan manpower system as described
previously in Chapter III. It is also a continuous flow model in
which changes in the flows into and out of a stock category produce
changes 1in the.magnitude of that stock. There are three stock
categories in the model. They are the levels of tier 1, tier 2 and
tier 3. Since individuals entering each tier of the system have a
fixed length of benefit entitlement of 13 weeks, the tiers were
modeled with delay functions. The rate entering each tier is
delayed for a time period approximating the mean length of time
recipients stay in each tier., The number of recipients in each

‘tier is accounted for by integrating the difference between the
rate entering and the rate leaving the delay functions representing
each tier,

The delay functions used to represent the three-tier system
are the same type as used in the model of the current Michigan

manpower system. They are also flow conserving distributed delays.
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As mentioned earlier the three-tier system uses fixed entitlement
where a recipient qualifying for benefits in any tier would have a
maximum entitlement of 13 weeks. The use of distributed delays to
model the aggregate response of each tier rather than fixed length
delays is still appropriate because many recipients will still leave
each tier to return to employment before exhausting benefits. The
fact that recipients will find employment after varying lengths of
stay in a tier has the effect of distributing the output rate about
the average time recipients stay in a tier. These average times
were determined empirically and are listed in Appendix H.

The model diagram for the three-tier Ul system appears in
Appendix G. To prevent confusion in the discussion of the model
the reader is urged to consult the following appendices. Appendix
C presents the symbols used in the model and the equivalent mathe-
matical operation. Table 7 presents a listing of the three-tier
model variables and their corresponding description. Appendix H
presents a listing of all the multiplier parameters used in the
model and the corresponding equations or values. Appendix H also
presents the parameters of the delay functions used to represent
the three-tier system.

By referring to the model diagram {(Appendix G) it may be
seen that tier 1 is modeled using two delay functions, T1A and TiB.
Two delay functions were used because it was felt that the first
tier would behave similarly to the regular UI program. A large

percentage of regular Ul extrants leave to return to work before
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TABLE 7.--Three-Tier Model Variables and Description.

Tl level of tier 1

T2: level of tijer 2

T3: level of tier 3

ul: Level of three-tier UI system
RUI: rate entering three-tier system

RT1A: rate entering TIA delay

TIAR: rate leaving TIA delay

TILVR: tier 1 leaving rate

RT1B: rate entering TIB delay

TIBR: rate leaving TIB delay
TIFEXR: tier 1 forced exhaustion rate
T1EXR: tier 1 exhaustion rate

RT2A: rate entering T2A delay

T2AR: rate leaving T2A delay

T2LVR: tier 2 leaving rate

RT2B: rate entering T2B delay

T2BR: rate leaving T2B delay
T2FEXR: tier 2 forced exhaustion rate
T2EXR: tier 2 exhaustion rate

ERT2: tier 2 reentering rate

RT3A: rate entering T3A delay

T3AR: rate leaving T3A delay

T3LVR: tier 3 leaving rate

RT3B: rate entering T3B delay

T3BR: rate leaving T3B delay

T3EXR: tier 3 exhaustion rate

UIEXR: three-tier Ul system exhaustion rate
UILVR: three-tier Ul system leaving rate
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exhausting benefits. All tier 1 entrants pass through the TIA delay.
The output of this delay is split into two flows: those who will
leave and those who will continue into the next tier or exhaust.
725A determines the leaving rate (TILVR) and m25B determines the
portion of the flow entering the T1B delay. The output of the TiB
delay is also split into two flows: those who are forced to exhaust
after the first tier (TIFEXR) and those allowed to continue into
tier 2 (TIEXR). The level in tier 1 is accounted for by integrating
the rate entering the T1A delay (RT1A) less the rate leaving (TILVR)
and less the rate exiting the T1B delay (T1BR).

Both the second thd third tier were modeled using two
delay functions as in the first tier. The only significant differ-
ence in the structure for the second and third tiers is the addition
of a reentering flow to the number éntering each tier. This reenter-
ing rate (ERT2 and ERT3) represents those who return to the Ul
system after leaving the second or third tier before their benefits
were exhausted. These reentrants are assumed to have spent a short
period of time in employment. In the second tier the reentering
rate (ERT2) is determined by multiplying m27C by the rate exiting
the T2A delay (T2AR). In the third tier w29C multiplies T3AR to
produce the reentering rate for the third tier (ERT3). This
structure introduces a slight timing error due to the fact that
the time that the reentrants spent in employment is not accounted
for., This error is minimized since the reentrants are a small por-

tion of the total rate entering the second or third tier. A
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reentering rate is not generated for the first tier since the enter-
ing rate (RTIA) is assumed to contain a reentering component.

The level of recipients in each tier (T1, T2, and T3) are
added to produce the number of recipients in the three-tier system
(UI). The leaving rates for each tier (TILVR, T2LVR, and T3LVR)
are added to generate a total leaving rate (UILVR) and the exhaus-
tion rates (TIFEXR, T2FEXR and T3EXR) are also added to generate a
total exhaustion rate (UIEXR). Note that the block diagram shows
that the rate entering the three-tier UI system (RUI) is identical
to the rate entering the first tier (RTIA).

Three-Tier Program Description

The computer program used to model the three-tier UI system
is similar to the program for the current UI and labor force system.
Both programs are written in Fortran and both represent digital
simulations of continuous flow systems. The major difference
between the programs is that the three-tier program does not have
an executive program to operate the model program. The three-tier
model program operates by itself and has no provision to make
changes or adjustments to the model's operating environment.

A block diagram showing the operation of the three-tier
model program is shown in Figure 17. The first operation in the
program is to read in the exogenous variable data used to drive the
three-tier model (RUI and SUR). Next initial values are assigned
to the time variables and parameters of the model. These parameters

are the mean delay times and orders of the delay functions and the
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multiplier parameters w25A through m29C. Next the variables
associated with tier 1, tier 2 and tier 3 are assigned initial
values. This includes the rate and level variables for each tier
and the values of the internal arrays used in the delay functions.
The calculation of the total three-tier variables, the printing

of the initialized cost data via subroutine COSTA, and the printing
of the initalized output data via subroutine ALFRED completes the
initialization phase of the program.

The program next fo11ow§ a loop structure with each comple-
tion of the loop representing one month. Month number one represents
January 1970 and month number 156 represents December 1980 which is
the last month in the model's time horizon. The monthly time incre-
ments are divided into five equal increments by an inner loop to
permit the rates and levels to be calculated and updated five times
each month. Within the inner loop the time variable is first
updated followed by the state variables for tier 3. These state
variables include the level of tier 3 and the outputs of the two '
delay functions representing tier 3. Next the state variables for
tier 2 and tier 1 are updated in a similar fashion,

Since the model variables are updated five times during a
month and the exogenous variables are read in as monthly values, the
exogenous variables require interpolation to generate intermediate
values. This is accomplished by using the interpolation function
TABLI for the rate entering the system (RUI) and the smoothed

unemployment rate (SUR). Next all of the model multiplier parameters



108

are updated. The updated parameters are then used to update the
tier 1, tier 2 and tier 3 algebtaic rate variables. These variables
are referred to as algebraic variables to distinguish them from
state variables which are the outputs of integrators or delay
functions. Following this the total three-tier variables are
calculated and the inner loop (five times each month) is terminated.
The monthly output data is printed by calling subroutine ALFRED and
the monthly cost data is printed by calling subroutine COSTA. The
monthly or outer loop is terminated and selected output variables
are plotted by calling subroutine TTYPLT. A complete Fortran list-
ing of the three-tier model program and its subroutines may be
found in Appendix J.

The following is a brief description of the functions and
subroutines used by the three-tier model:

Subroutine DELDT (see Chapter III, pg. 48)

Subroutine VDEL (see Chapter 1II, pg. 48)

Function TABLI (see Chapter 111, pg. 48)

Subroutine ALFRED

This subroutine prints the month number and all of the

three-tier model output data (except for the cost data) each

time it is called.

Subroutine COSTA

Subroutine COSTA uses the number of recipients in each

tier to determine the cost of benefits for each tier. It

is similar in operation to subroutine COST (see Chapter III,

pg. 48). First the average weekly payment for each program

is determined using the same equation developed for the

regular program. This a function of historical legislative

changes (which are represented by dummy variables) and the
month (also represented by dummary variables). The number
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of weeks compensated for the first tier is calculated by
using the same equation developed for the regular program.
The number of weeks compensated for the second and third
tiers is calculated by multiplying the level by 4.345 (the
number of standardized weeks in a month), The cost for
each tier is calculated by multiplying the average weekly
payment by the number of weeks compensated.

Subroutine TTYPLT

This subroutine plots selected variables over time using
a Tine printer or hard copy terminal. It includes an auto-
matic scaling feature and allows multiple variables to be
plotted with different symbols.

Function RANGE
This function is used to set upper and lower limits on
the values of the model multiplier parameters of 1.0 and 0.0.

Parameter Estimation for
Three-Tier Ul System

The parameter estimation effort for the three-tier model
differed from that of the model of the current UI system. This is
due to the fact that the three-tier system existed in proposal form
only., Parameter estimation was a system design effort rather than
an attempt to capture parameters of an existing system.

There are several important assumptions about the three-
tier system that have a bearing on the parameter estimates which
should be discussed. The first is that the rate entering the three-
tier system is assumed to be the same as the rate entering the
current Ul system (RUI). Implicit in this assumption is that the
employment qualification requirements for eligibility to receive
benefits is the same under both systems. Another important assump-

tion concerns the flow of individuals in tier 1 returning to



1o

employment. The parameter determining this flow in the model of
the current regular program (m22A) was empirically determined with
the aid of historical data. Since it was difficult to estimate if
this flow would behave differently in a 13 week fixed entitlement
system, the assumption was made that the flow would behave the same
as in the current system. The parameter governing this flow in
tier 1 (m25A) was presumed equal to the parameter in the model of
the regular program (n22A). Note that w25B = 1 - w25A as in the
model of the regular program,

Additional assumptions were also made in the conversion of
the levels of the three-tier system to cost figures. Cost figures
for the three-tier system are éenerated by converting the level to
the number of weeks compensated and multiplying this by the average
weekly payment. The relationship between the level and the number
of weeks compensated is the same for tier 1 as for the regular
program. Recall that this historical relationship for the regular
program was estimated using regression analysis as described in the
section on converting the current UI model output to costs (Chapter
111, pg. 69). The relationship between the levels of tier 2 and
tier 3 and the number of weeks compensated in each tier was assumed
to be 4.345 times the level in each tier (4.345 is the number of
standardized weeks in a month). Also the average weekly payment in
all three tiers was presumed equal to the average weekly payment for
the regular program. The average weekly payment figure for the
regular program was estimated using regression analysis on historical

data (Chapter III, pg. 69).
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Estimates for the parameters determining the proportion of
individuals who remain in tier 2 and tier 3 until exhausting bene-
fits were provided by Saul J. Blaustein of the W. E. Upjohn

h.27 Point estimates of these

Institute for Employment Researc
parameters (m27B for tier 2 and m29B for tier 3) were given for

both low and high unemployment conditions. It was assumed that

6% and 12% unemployment rates corresponded to the low and high
unemployment conditions so that these parameters could be linear
functions of the state unemployment rate. Since flows are conserved
in the model the parameters determining the flow of individuals in
tier 2 and tier 3 who Teave before exhausting benefits are given by
the relationship m27A = 1 - 727B and w29A = 1 - n29B. The parameters
governing the reentering rates for tier 2 and tier 3 (m27C determines
ERT2 and 729C determines ERT3) were estimated to be similar in
magnitude to the parameter determining the reentering rate for the
model of the extended program.

The determination of the parameters representing the screen-
ing of individuals between tiers was treated as a design effort
rather than an attempt to estimate parameters arising from the
three-tier concept. It is in this area that the model of the three-
tier system differs significantly from the system proposed by Saul J.

28 If the three-tier system is to be responsive to

Blaustein.
economic conditions then the screening process between tiers should
also respond to economic conditions. This means that the ease of

vhich claimants are able to pass from one tier to the next succes-

sive tier should be related to economic conditions. Unemployment
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rate was used to determine the transition proportion between tiers
because it is an easily obtainable measure that is generally
accepted as indicating the difficulty that the unemployed experience
in finding employment. The design of the transition parameters
(m26B and n28B) was based on two criteria:
1. During periods of low unemployment, very few people
should qualify for tier 2 or tier 3 but at high unemploy-
ment rates most claimants would be eligible for tier 2
or tier 3.

2. The criteria for entrance to tier 3 should be stricter
than that to enter tier 2.

The transition parameters which model the screening process
are linear functions of the state unemployment rate. The proportion
of the flow exiting the first and second tiers that is either forced
to exhaust or able to continue into the next tier at unemployment
rates varying from 3% to 18% is shown in Table 8. The figures
under the columns labeled 'able to contine' correspond to the values
of m26B and m28B while the figures under the column labeled 'forced
exhaustees' correspond to the values of m26A and w28A. No one will
be able to enter tier 2 at unemployment rates of under 5% and the
cut off for entering tier 3 is 6.5% unemployment rate. At unemploy-
ment rates of 14% or higher all tier 1 exhaustees will be eligible
for tier 2 and at unemployment rates of 16% or higher all tier 2

exhaustees are eligibie for tier 3.



TABLE 8.--Status of UI Recipients at Tier Transition Points by Program.

Tier 1 Tier 2
Unemployment Forced Able To Forced Able To
Rate Exhaustees Continue Exhaustees Continue
.030 1.000 0.000 1.000 0.000
.035 1.000 0.000 1.000 0.000
.040 1.000 0.000 1.000 0.000
.045 1.000 0.000 1.000 0.000
.050 1.000 .001 1.000 0.000
.055 .944 .056 1.000 0.000
.060 .888 12 1.000 0.000
.065 .833 167 1.000 0.000
.070 g7 .223 .999 .001
075 7122 .278 .944 .056
.080 .666 .34 .888 112
.085 .611 .389 .833 167
.090 .555 .445 Ja177 .223
.095 .500 .500 722 .278
100 .444 .556 .666 .33
108 .388 .612 .610 .390
Jd10 .333 .667 .555 .445
115 .277 .723 .499 .501
.120 .222 .778 444 .596
.125 .166 .834 .388 .612
.130 an .889 .333 .667
.135 .065 .945 277 .723
.140 0.000 1.000 .222 .778
.145 0.000 1.000 .166 .834
.150 0.000 1.000 .M .889
.15% 0.000 1.000 .055 .945
.160 0.000 1.000 0.000 1.000
.165 0.000 1.000 0.000 1.000
170 0.000 1.000 0.000 1.000
175 0.000 1.000 0.000 1.000
.180 0.000 1.000 0.000 1.000

€Ll



CHAPTER V

EXPERIMENT AND RESULTS

Perspective

Before presenting in detail the experimental results, the
nature and objective of the experiment itself should be discussed.
The experiment consists of operating both the model of the current
UI system and the model of the proposed three-tier UI system with
identical exogenous inputs and comparing the outputs. Both
hypothetical and historical exogeﬁous inputs were used to generate
system responses. This appears to be a simple comparative experi-
ment from which conclusions can be drawn about the relative response
of each system., However it must be kept in mind that the three-
tier modeling effort was a design endeavor. The three-tier struc-
ture was designed to be a stand alone replacement for the current
UI system that would meet the evaluation criteria presented in the
statement of the problem in Chapter I. The experiment should be
viewed as a demonstration of how well the specific design of the
three-tier system meets the evaluation criteria. Conclusions drawn
about the three-tier system and its performance relative to the
current system must be limited to the modeled version of the three-

tier system and not the concept in general.
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The comparison of the current and three-tier system model
responses should be used to determine the design implications for a
proposed three-tier system. If a replacement is desired for the
current system that behaves similarly to the model then the new
system should reflect the structure and parameters of the model,
For example each tier should provide a fixed 13 weeks of benefits
and the screening process between tiers should behave following
conditions of unemployment as shown in Tab1e 8 (Chapter IV). The
three-tier model is intended to provide a useful tool for relating
and comparing alternative designs and system responses with the
behavior of the current UI system.

Comparative Response Analysis
Using Hypothetical Inputs

. To gain an insight into both the three-tier and the current
UI system reponses to changing economic conditions, a series of
. hypothetical unemployment rate (UR) profiles were imposed on the
models of both systems. To eliminate the effects of changes in
the rate of people entering the Ul system (RUI), a constant value
of 60,000 entrants per month was used. This is a reasonable figure
that approximates the historical average for RUI. Both models were
operated with the same exogenous inputs (RUI and unemployment rate).
These input conditions are somewhat artificial since in reality
both RUI and the unemployment rate vary together. For example an
increase in RUI usually occurs with a rise in the unemployment

rate if this rise is due to workers leaving employment because of
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poor economic conditions. The model of the current Ul system was
operated with the extended program on at all times. The levels
(number of people) of the regular and extended programs and their
sum are available to assess the effect of the extended program
operating at any time.

The first unemployment rate input used to drive the models
was a series of step increases from 3 to 17 percent given by the

following profile:

Unemployment

Month Rate

1 -10 3%
11 - 20 4%
21 - 30 5%
31 - 40 6%
41 - 50 7%
51 - 60 8%
61 - 70 9%
71 - 80 10%
81 - 90 1%
91 - 100 12%
101 - 110 13%
111 - 120 14%
121 - 130 15%
131 - 140 16%
141 - 156 17%

The results of this are shown in Figure 18. The regular
level, extended level and regular plus extended level of the model
of the current UI system are represented by the 1's, 2's and 3's
respectively. The 4's represent the level of the total three-tier
system. Notice that at unemployment rates from 3 to 8 percent
(months 1 - 60) the three-tier level is below that of the regular
program and from 9 to 15 percent (months 61 - 130) the three-tier

level is between the regular and regular plus extended levels. At
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unemployment rates above 15 percent (months 131 - 156) the level of
the three-tier system exceeds that of the regular plus extended
programs. This shows the effect of the unemployment rate on the
screening procedure between tiers in the three-tier system. As
unemployment {ncreases the three-tier system provides gradually
increasing amounts of support. In contrast to this the current
system would respond in a discrete manner by activating the
extended program.

Figure 19 shows the response of both models to a series of
spike and step changes in the unemployment rate. The numbers on
the plot have the same meaning as before except that the level of
the extended program by itself is not shown. To inject a degree
of realism in the unemployment rate profile the changes have a
slope of two percent per month. This was felt to be a reasonable
maximum rate of change for unemployment conditions in the state.
Section A of Figure 19 shows the response of the two models to a
spike increase in the unemployment rate represented by the follow-

ing profile:

Unemployment
Month Rate
10 - 15 6%
16 8%
17 10%
18 12%
19 10%
20 8%
21 - 29 6%

Notice that the output of the three-tier model peaks sooner

(indicating a faster response) than the output of the regular
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program and also the sum of the outputs of the regular and extended
programs. A faster response is also indicated by a steeper slope
of the rising portion of the three-tier output when compared to the
regular or regular plus extended outputs.

A similar response is apparent in Section B of Figure 19
which shows the effect on both models of a step increase in the

unemployment rate represented by the following profile:

Unemployment
Month Rate
30 - 35 6%
36 8%
37 10%
.38 - 49 12%

The levels of both models at a constant unemployment rate
of 12% from months 50 - 58 is shown in Section C of Figure 19. The
regular program contains the fewest number of people (130,000)
followed by the three-tier system (136,000) with the total of the
regular and extended programs containing the most people (154,000).

Section D of Figure 19 shows the response of both models to
a spike decrease in the unemployment rate represented by the follow-

ing profile:

Unemployment

Month Rate

59 - 60 12%

61 10%
62 8%
63 6%

64 8%

65 10%

66 - 74 12%
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The three-tier model is again more responsive (the trough appears
earlier and the slope of a fall is greater) to the change in the
unemployment rate than the current model's regular program and the
sum of the regular and extended programs.

The same pattern of response is also apparent in Section E
of Figure 19 which shows the effect of a step decrease in the

" unemployment rate given by the following profile:

Unemployment
Month Rate
75 - 79 12%
80 10%
81 8%
82 - 92 6%

Section E also shows the response of both models to a constant
unemployment rate of 6%. Note that the level of the three-tier
system (87,000) is below both the regular program (94,000) and the
regular plus the extended programs (111,000) of the current system
(measured at month 88 before a programmed increase occurs in RUI
for the current model to compensate for the growth in covered
employment).

Comparative Response Analysis
Using Historical Inputs

The hypothetical exogenous inputs analyzed previously were
useful in determining the relative responses of the two systems.
It is also helpful to examine how the two systems compare under
real world conditions. Recall that both the rate entering the Ul

system and the unemployment rate vary simultaneously in the actual
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operation of the Ul system. To test how the two systems react with
realistic inputs, historical values of the rate entering the current
UI system (RUI) and the unemployment rate were used as the exogenous
inputs for both models. For this experiment historical data from |
January, 1970 through May, 1977 (months 1 - 89) were used.

A comparison of the levels (number of people) of the three-
tier and current Ul systems is shown in Figure 20. The level of the
regular, extended, regular plus extended, and the three-tier models
are represented by the 1's, 2's, 3's and 4's respectively. The
extended program was activated during the times it had triggered
on historically. For this reason the relevant comparison should be
between the regular plus extended.1eve1 and the three-tier level.

A general conclusion is that the level of the three-tier
system (4's) is lower than that of the current system (3's) except
during periods when both systems experience consistently high
levels (months 50 - 53 and 62 - 71). This indicates that the
three-tier system provides slightly more support during periods of
high unemployment. The average level by quarter for both systems
is presented in Table 9 {note that the level of the current system
is the regular plus the extended program when it was active
historically).

In comparing the costs of the two systems, the average
weekly benefit amount was assumed to be the same in the three-tier
system as it had been historically in the current system. The

relationship between the number of weeks compensated and the level
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TABLE 9.--Level of UI by System.

. Difference
Quarter 2?:;2;? Tﬂ;iﬁ;;;er (Current minus
Y Y Three-Tier)
- 1970.1 121977. 129547. -7570.
1970.2 112198. 109014, 3184.
1970.3 126205. 121820. 4385,
1970.4 142929, 112615. 30314.
1971.1 209748. 150379. 58369,
1971.2 158487. 113369. 45118.
1971.3 144107. 126929. 17178.
1971.4 116456. 94472. 21984,
1972.1 163473. 111337. 52136.
1972.2 109767. 86711. 23056,
1972.3 110039. 126121. -16082.
1972.4 78337. 63493. 14844,
1973.1 105864 . 75399. . 30465.
1973.2 78121. 55944 . 22177.
1973.3 74335. 60417. 13918,
1973.4 70214. 55968. 14246.
1974 .1 206045. 220009, -13964,
1974.2 208484 . 233257. -24774.
1974.3 156618. 169295. -12677.
1974.4 191613. 164250. - 27363.
1975.1 419681. 411900. 7781.
1975.2 345726. 387172. -41447,
1975.3 280640. 318448, -37808.
1975.4 246046, 229252, 16795,
1976.1 270334. 224009, 46325.
1976.2 211335, 157332. 54003.
1976.3 193764. 156198. 37567.
1976.4 183349, 142328. 51021.
1977.1 250281. 179588. 70692.
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is assumed to be the same for tier 1 of the three-tier system as it
is for the regular program. The number of weeks compensated for
the second and third tiers is assumed to be 4.345 times the level
in these tiers. Although these assumptions are reasonable they
have a significant bearing on the cost output of the three-tier
model. Conclusions about the relative costs of the two systems
must be made with consideration of these assumptions.

Figure 21 shows a plot of the monthly costs, in dollars, of
the two systems., In general this modeled version of the three-tier
system exhibits a lower cost than the current system model since
most of the three-tier plot (71 out of 93 points) was below or
equal to the current system plot. This may also be seen by looking
at Table 10 which presents the cost of each program by quarter.
Note that the three-tier system exceeded the cost of the current
system in only 7 of the 29 quarters. The total cost of the three-
tier system was 93.7% of the total cost of the current system over

this period.
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TABLE 10.--Cost of UI by System.

. Difference
Quarter CSU?;:Z’E Th;esetl;l'n: er (Current Minus
y Y Three-Tier)
1970.1 61465000, 70382135, -8917135.
1970.2 63465000. 551546€53. 8310347.
1970.3 80577000. 64485195. 16091805.
1970.4 74792000. 58226671. 16565329,
1971.1 124215000. 83047774, 41167226.
1971.2 97857000, 58212340. 39644660.
1971.3 82502000, 67437466. 15064534.
1971.4 74489000. 48464755, 26024245,
1972.1 100537000. 72853571. 27683429,
1972.2 60001000. 53390157. 6610843,
1972.3 65279000. 79874107, -14595107.
1972.4 42782000, 38747520, 4034480,
1973.1 66812000. 48690866 . 18121134.
1973.2 44643000. 33720286. 10922714.
1973.3 37944000, 37533273. 410727.
1973.4 37974000. 33852852. 4121148.
1974.1 130365000. 144542325, -14177325.
1974.2 141186000. 152706288 . -11520288.
1974.3 122953000. 129978989. -7025989.
1974.4 142919000. 123643463. 19275537.
1975.1 336435000, 327809035. 8625965,
1975.2 28984 3000. 320143698. -30300698.
1975.3 267194000. 313325607. -46131607.
1975.4 220292000. 219877438, 414562.
1976.1 245425000, 220201277. 25223723.
1976.2 171093000, 148367032. 22725968,
1976.3 148495247 . 148354719. 140528.
1976.4 151648285, 132454221 . 19194064,

1977.1 206307742. 172462093. 33845649.




CHAPTER VI

SUMMARY AND CONCLUSIONS

The simulation model of the labor force and unemployment
insurance system was intended to be an experimental tool for evaluat-
ing and assessing the effectiveness of state level manpower programs
and policies. A considerable amount of effort was spent in deriving
and refining historical data for use as exogenous driving variables,
to develop the cost conversion equations, and to use as a standard
for refinement and validation of the unemployment insurance model.
This facilitated the adjustment and refinement of the Ul model so
that it is able to reproduce historical behavior with reasonable
accuracy. This was demonstrated in Chapter III, where the valida-
tion of the UI model was discussed and also presented graphically.

A general conclusion is that the modeling technique works and the
model of the UI system is a useful representation of the real
system.

The three-tier Ul system was originally proposed by Saul
Blaustein as a component of an inclusive Job Security system
designed to channel unemployed individuals through training,
counseling and other employment related programs. In this disser-
tation the three-tier UI concept was modified to be a stand alone

replacement for the existing Ul system without employment related
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services or programs. The development and validation of the three-
tier UI system was assisted by the knowledge gained in constructing
the model of the existing UI system. The behavior and magnitude
of the model parameters, the cost conversion methodology and the
exogenous inputs were all adapted from the simulation model of the
current Ul system. Since historical data for the three-tier Ul
system is nonexistant, the validation of the three-tier model rests
to a large extent on the experience transferred from the construc-
tion of the model of the existing Ul system.

A set of design and evaluation criteria were identified
to assist in the construction of the three-tier UI model and to
assess the effectiveness of the-three-tier UI concept relative to
the existing UI system. The effectiveness of the three-tier UI
system was demonstrated by operating both models in a changing
unemployment environment. A series of hypothetical unemployment
rate profiles as well as historical exogenous inputs were imposed
on both models. As shown in Chapter V, the model of the three-
tier system met the evaluation criteria better than the model of
the current system. In response to a spike increase or decrease
in the unemployment rate, a peak or trough will occur in the three-
tier model's output before it occurs in the current system model's
output. This indicates that the three-tier system responds to
changing unemployment conditions faster than the current system.

It was also shown that the three-tier system provides the same

level of client support as the current system during times of high
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unemployment and over extended periods of time it will cost less
than the current system. By operating both models with over seven
years of historical exogenous inputs, the total cost of the three-
tier system was 6.7% less than the total cost of the current system.
It must be kept in mind that this experiment only shows the degree
to which the particular version of the three-tier system as

modeled meets the criteria.

The real significance of the comparative response analysis
of the two systems 1ies in the design implications for the implemen-
tation of a three-tier replacement for the current system. A three-
tier system could be implementéd that performs similar to the
modeled version provided that the parameters and structure of the
model are translated into reality. Implementation of the basic
structure of the three-tier system consisting of three serial
programs with fixed entitlement should not pose major problems.
However the current system does not have a screening procedure
and some effort would be required in designing and implementing
the process for the screening and review of claimants between tiers.
The -screening parameters reflecting this process were described
previously in Chapter IV. 1If the three-tier system is to be
implemented following the design reflected in the model, the
actual screening procedures would have to closely approximate the
screening effect in the model.

The preceding discussion points out a possible limitation

of the three-tier approach. The screening process in the
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three-tier model is fairly flexible allowing from 0 to 100% of

the claimants to pass on to the next tier depending on the unemploy-
ment rate. The question is how would such a process be implemented
in an actual three-tier system? One possible method would be to
make the eligibility for the next tier a function of both the work
experience in the base period preceding the first claim and the
unemployment rate. A screening and review process that is a
function of the unemployment rate represents a deviation from the
insurance concept of unemployment insurance. Workers would only
know the minimum benefit duration and not the maximum length of
benefits as 1in the current system (note that the triggering of the
extended benefits program providés some uncertainty in the current

system).

Areas For Additional Research

An extension of this research could proceed in two different
areas. The first would be to continue the evaluation and design
of the three-tier system. It was recognized that the responsive-
ness of the three-tier model depends on certain parameters;
additional research could involve a sensitivity analysis of these
parameters. If more information becomes available concerning the
specific form of the three-tier system a sensitivity analysis could
indicate areas for more detailed model development. For example,
the parameters representing the screening process could be replaced
by additional model structure. If the screening procedure consisted

of an individual interview and evaluation, then the additional
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structure might represent the throughput characteristics of the
interview, capacity limitations and any delays caused by the
procedure. The model would also be a useful tool for evaluating
refinements and modifications to the three-tier concept.

The preceeding discussion concerned research efforts in the
area of investigating the three-tier system. Follow on efforts
could also proceed in the direction of using the modéling technique
and the experience gained in modeling UI systems to design and
evaluate new systems. For example the current and the three-tier
systems are both serial designs with the output of one program or
tier becoming the input to the next. Another possibility would be
a system utilizing two or three parallel programs with each having
a different length and different requirements for entry. A
parallel design would only require an initial screening to determine
program eligibility and would eliminate the need for the triggering
mechanism found in the current system. Models of various parallel
and serial systems and possible combinations of the two approaches
could be evaluated against the current system in an effort tn select

a better design for the Ul system.
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Appendix A
Simplified lodel Diagram
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Appendix C

Model symbols and the equivalent mathematical operation

1) Summation

2) Multinlicaticn

-

3) Integration

- — oo
o O

L
J

Al

: stock or level variable

¢ initial value of stock varizble
: Initial value of time

: current tire

: flow or rete variable

D=A-B+¢C
C=Ax8B
T
B = B0 +_/r A dt
T
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4} Delay (distributed)

Aoy | 0B

B = (Arpey)

A: input rate varieble
B: ocutnut rate variable
"DEL: mean Lire of delay
T: current time
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APPENDIX D,
Model Paranmeters

%1 = ,B551 - 3.03 x USUR

72 = .0125

w3A = .001227 + .03096 x SUR

w30 = .0001093 + .00201 x SUR
w3C = ,002648 + ,002064 x SUR
% = .97

w5A = 0.0

%58 = 0.0

%5C = 0.0

76 = .03

n] = 3294 - .69 x USUR

%2 = .01

79 = ,276 - 1.565 x USUR

710A = .001497 + .00723 x SUR
#108 = .003799 + .012173 x SUR
+10C = .01660 + .09936 x SUR
11 = .13£54 - .3636 x SUR
W12A = .006

113 .20
w14 =-.,0001685 + .02666 x SUR

w15 = .0481 -~ .26 x USUR
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.000002118 + .00013363 x SUR

.060008418 + .0003493 x SUR
+ 000031176 + .0001166 » SUR
.006885 + .07333 » SUR
.006973 4 11242 x SUR

.06587 - .04520 x SUR
0.0

0.0

0.0

.002295 + .02444 x SUR

.003485 + .05621 % SUR

.03283 - .02260 x SUR

.002295 + .02444 x SUR
.02439 + .3935 x SUR
.06587 - .04520 x SUR

«925 = SUR(T-2)
1 =TT 224

35

65

16

10

60

.13

U.S. unemploymentirate

Michigan unemployment rate (5 month smoothing)
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Paraneter Constraints

] + m2 4+ 73A + 738 + 73C <1

w4 + 55A + 0B + w5C + 56 < 1

w11 + ®12A + 7128 + #12C + 713 <1

TT22A + 17228
TT23A + T723B
TT24A + 77T24B

Regular (A)
Regular (B)
Extended

FSB

1
1

1

Delay Parameters

Hean Time (Months)
1e47
2.8
2e3
3.8

Order

W

o B w
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=WHITELL100,T59,C0H418090C,PNL511964,F53,JC500,

2=FTN,

3=HALSLGO=AYIT,GRPIN,

L=LCANLL&RO,

E=NCGN,

6=EEWTND,LGO, '

T=CATALOG,,LA0,87THSHMOCEL 4PP=999,CN=WIW,M0=RET,

a=2£0*

9= PEQRZEM TIH0DEL (INFUT,CUTPUT, TAPE L, TAPS 220UTRUT (TAPES ,TAPER )

iC= COMMCM/PLT A A/ T o FeEGARIGAR I PEXT ¢ " XTR W AFS, FSORRUT 4REGLY 3,
i1= IRECAYS IXT LRy IXTEYR yFSILVE JFSEEXR UILVR L UIEXR yREGLEXT,FS3,UT,
12= 2XNLES  IEXRT JUILVR Sy ERNLF 3SR 4 WERSE L, ERHOBLENTT,EFAPA,PART , (NLFRE,
13= 3UIL°NL1UIX9”LQFEFNLF.XLFNET.¢0°°NL'='XLF,UqHOU'°A'XNL?ﬂD°'(NLPADUv
tu= LXHLFERA, SRADCS TR INOU LT 2GA HORADE,WNRAD WL 32, XNLFRUT WO 3RUT,
5= &DACNT, 2D24L, 1PPPP-,ﬁC RUILAVIPRWAGANINET,ULPLAIPLUXFADR,ADG Y,
1¢F= f‘-l-”a"l.'a-“’“:: AR UIQ-'-‘-?"3'“:)-‘DUN'-TvUL;AnU"}VadDU’ACCU'GAPN.F'
17= LA T RAR YT G GACHOR 3 GAM I T IILARA UIXNTGE, G, ST EXTLI5FSA,

13= $PEROLTT,,EXTLAST, F°3r0=7.”ICO3?.DT.TATACUT.;N.NﬁﬂngHON

1%= CONMON/PER/USHS Sy SUIZUS,PLF24PIALP23,P3IC,PL,P5A,PEE,

2G= GPSCP6EP7yP3,PO,P1TA,P1(A,PLICyP1L.PL12A,P128,

21= dPLZ2C,PL3,P144PL5,P1TA,F17R,247C,P1R4,P148,F112(C,

22= PLIA,PL193,PLI0,P252,P2.3,P210,P214,P21F,P21C

DIUSISION PIGALI(S),PEGR1U3)IXTL (L) FA2ALLE),FS3BL16)
AI4SHSTON SUTL(LEA), TINZL(152) ,URL1(156),SUF1(156),USURL(155),F1(45
+6) G SRENTILIRB) § IRINTIL66),03(24),0U° (20)
INTERED RPANGRAVYIL136Y,,IPROGIL2),2H(7),NANE(15)
INTIGED FIRANFF,OATAOUT
FZal DS (i156a)
N0 10 I=1,15¢
1¢ TIMEL(I)=FLCAT(T)
SEATL, 241 [PNIK) 4 K= ,7)

ML R M BRI RS FAR SR VIV VN LR
NPT E WM OO NG W
wounaa

=2ue FOZYAT(7A1D)

=C NMOM IS THS NJ4AZR OF MONTHS THAT CONTAIN UPDATET DATA

=11 EEAD(1,ARYHMON

=C OUI TS THE MUMPER CF PEOPLY ENTEQAING THE UX SYSTEM

=4 FOPMATIT)

= Egan(i,2N L RUIL(JD.J-isNHONl
3Ja= 4M=NMOI+ L .
XG=C NAME IS THT NAVE OF THT FGROGAST USTD (NPTOMESTIC 02 PESEMESTIC)
L= FZAD(1,126)HAMEL, NAYF2
Li=125 FORMAT(2410)
L2= FEADIL+2V(RUTL{J) o I=MMy156)

£3=20 FOZMAT(AFL3,0)

bi=C JAUTO IS S<T TO 1 IF THEIR IS AUTCHMATIC TRIGGESING OF THE EXT
LS=C DOINROEM EMN 2 TF THE HSTO WTILL TRIAARTS THT BINrRAM,

LE= PEAN(L,A ITANTN

L7=C PFQr2AM TS AN AS3IAY WITH A VALUZI FOP EACH MONTH, IF THE VALUE
L83C IS &, NHNLY THE 2SR PICGSAM IS ONy IF & 2 FEGEEXT

49=C PPALRRAMT ATE ON ANC IF THE VALUE IS 35 THE REG4EXTeFSH

5G=C PRORPA“S A2T 0N,

€i= FEAD(L4 120V (PRCGRAMIK ) 4K=1,4156)

§2=120 FOS“AT(LYLTL,1%))

53=C FSA CONTLINS THI MCNTH NUMPER THAT FSA IS SET TO A4 13 WEEK PROSRAM

Eb= =240(1,9)YFSANFFE

S€=C IGROW IS THE MAXIMUM THAT TUR WILL BE ALLOWED TO GPOW
€= SEAN(L,41I620M

E7= . GROWMAX=IGROW/10d.0

Sa=. ’ TGFQW= G4 AR 77

$9= RUIGRON= 1,1

€G=C NATA OUT I35 SET TO 1 IF THE TABULAR QUTPUT IS 70 BE SUPPRESSED.
6i= PEAD(1,8)0ATAOLY
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62= . TQ 105 K=21,136

€32 PRINT(K)x] 9

€L=C FIEME ANN ZBENE ART ARPAYS CONTAINING BENEFIT LEVELS FOR THE
65=C PEG ANN ExT ARPNGIANS,

6E=106 TAINEUK) =0,)

67=C ANL=THT ONLLAR INCFEASE PER MONTH,

68=C PEPC=PISCZIHT INCRTASE PEP MONTH,

69= J0L=0,)
70= PEPray,C

Ti= SELT(L,R MMAWS

72= GO TP (F0,50,51,51,52)NAWA
7325 Fzioti,121)0CL

7= &n TO A¢

75=51 PI&Y(4,1210P33C

7¢= 60 TC AL

7o=r2 SI6N(1,122Y(RAINF(I),I=21,156)
7e=122 FOSMATILCFS, 2

79= PEAN(1,122) (ERENE(I) 4 I=1,156)
80=121 FQ2AMAT(FL].5)

81=¢0 FEAN(L,21) (U231 1)), 0=1,NMOND
a2= sIin(i,2s )(n14(1),j-¥ﬂ,'f6)
A33= EZA0(142L) (S22 0 )Y 4 1= Lo HMGNY
aL= FIAN(1,22)(5U21 (), i=MY,1586)
as= DO 31T K=1,156

8€=233 USUPL(K)=SUFL(K)}=,4335
d7=C NUF AYN nE APE AJAYS CNONTAINING QUARTFRLY E AND UR DATA

88= PZA(1,20) (51 (J)y J=1,4 NMON) -

gaz STLV(L,21) (R 1JY 4 J=MM,155)

aY= 21 FOSHAT(EF 104 8)

gi= SIS L,2N NELT) g Izt 24)

92= PEAN(1,22) (AURLIT) 4 I=1,24)

93=C ASSUIMATIONS

QL= CALL TITLE(RN)

Q6= PAINT 356

962350 FOSMAT(* THI FCLLOWING AFZ THE OPSPATOGR MANE ASSUMPTIONS ON WH®
97= s+ ICH THE “0NZL IS OPESATING.®)

91= PRINT RE5,AN4IN

$9=2%58 FOF4AT{*=THZ LAST MONTH WITH UPDATED DATA IS*IS, iHe)

1an= PAIMT IAO,NAMEL,NAMF2

1J1=36¢0 FOSMAT (#=4271)AFOFCASTS AFPE USED*//* THE FOLLOWING IS A LIST O»
102= +3F THE GQUARTLY FOOCASTS USEDs/)

103= It=

12us= 00 361 K=14977,1942

145= 09 361 J=i.&

10F= IZ=TMel

1L7= P=INT X65,Ky J4QEC(IC) ,QURCIC),IC

169=3R1 COMTINUE
1£9=36F FOAMAT (IS y1HeeI19* EMPLOYMZNT= ®F8,0® UNEMPLOYMFNTS

119= ¢> DATT=RFA 4% OTF, NO*I3)

111= IF(TAUTOLHEL1)60 TN 367

112= PRINT 3§

113=3456 FNAMAT(/ % THFE EXTINOZD SFENIFIT PROGRAM IS TRIGGERPED®
114= ¢+ 3IY THE THSURED UNFMPLCYHINT PATE,*)

11€= G0 7O 375

11F23A7 POIMNT 3R8
117=368 FOPMAT(//7X,%JAN FEB MAR APR MAY JUN JuL*

1iAs ¢+ AUR  S3IP OCT NOV DEC#
119= ‘ DO 69 JU=1,13

12€¢= DN 372 K=1,12

121= 1YR=1967¢J

122= MO=((J=1)+12)¢K



123=
124=
125=
12F=371
127=
12%=374
129=369
110=37%
131=377
13 2=
123=
13u=
13%=378 .
13Ff=
137=
1323=379
132=
tun=
1ui=
1u42=
143=
1uLz342
145=
1ur=
147=
L=
4=
iz'=
154=3R1
152=
152=
{€4Ls=
155=34¢
15¢F=
1£€7=
1¢ca=
1€a=
1¢9=
1¢1=3A43
1£2=
1¢3=
1€L=3AS
1652390
1¢fFk=
1672
1€3=C FEN
1RO=-
17%=
174=
172=
173=C SET
t174=
17%=
1% =C SFY
177=
1703
178= .
189= .
18L=
182=C SET
183s=

157

IC(EANGEAPIMO) ,EN,1) IPROG(K)=IHEEG
IF(PNGRAM(MN) (EQ,2) IFROG(KI=IHEXT
IF(PPPGAAMIMNT) 0 ,3) IPROGIK)=TIHFSA

conTInng

WRITFI2,374)TY0, (IPRCG(IN,1=21,12)

FO3MAT(T5R,12(2X%,47))

CONTINMYE

PRIMT TI,FSACFF

FORMAT(2)FS9 WILL AE CHANGED TO A 43 WEEK PROGRAM STARTINC®
¢4 WITE MONMTH NUMBER4TI4L,1He)

GIIH=2IGAN4/L )%,

PRINT 37R4NNK

FASMAT (+QCOVIFZD SHPLOYMENT WILL GPOW TO A MAXTIMUM OF*
+FE,28 OF TOTAL FMPLOYMINT.®)

PRINT 379,7CL,PESC

FATMAT (“3THE FOLLOWING INFOIMATION 2EFEPS TO THE AVERAGE®

2 {UTTCLY QTNIEIT AMCUNTS*//7X,*"0LLAR INCFEASE+

#4 PEP MO TUZeF5,2/,7X*BZPCINTAGS INCREASE OF aZNEFITSe

¢+ FACTOR= 4FR,F)

ICINAWAGHEL,SICO TO 3G)

POINT 392

FAPUAT(///74 THE FOLLCWING I3 A PROFILE OF THE USE® SUPPLIZODe
++ AVECAGE WISKLY SENEFITS 3Y PROGPAMe)
START=PAINE(L)

Hive=34

DA 34) K=31,15¢

IF(SATNE () BN, STLOTIGO TO 387

PIIMT JBLLHUYMF 4Ky START

FOIMAT(TYFR LN MCNTH*TIL® TO MONTH®IL® RFGULAR BENEFITH
¢ LFEYTL=%Fhe2)

START=PRAINEL {(X)

Nyyue=¥

CONTINUS

STiT=ERENT (1)

(iR =2

3N AL ¥=1,1E£

IF(TBFNE(K) EQ.STAST) GO TC 345

PBINT 343,NUMFKySTART

FAIUAT(?X 4 *FCCM MCNTH2IL® TO MONTH®*IAN
¢t EXTFMIEY 8ENSFIT LFVEL=®F6,2)
STAIT=ERTNTIK) * NUMF=K

CoNTIMISE

COMTINUE

T=lsld

TU2=T42,

D SUNOTHEN MICHIGAN AND (Se. UNEMP, RATES,
SiJe=TLALTI(SURL,TINE1,7,156)
USNR=TAALTIUSULL,TIMNEL ,T,15H)

UF =TARLI ULy TIMELL T 4156)
PITI=TABLI (RUIL,TIMEL,T,156)
TT~C INCREMENT,

DT=Ce2

Iov=1

MEZAN DELAY TIMES,
OILI=NELP=L,3

DL2=2.5

DELI=2,.3

0clb=1,9

NILS=1,9

ORNER OF O0ZLAYS,

Ki=4



104z
188 =
1RE=
187z
18a=C
iac=
199=C
194=
1§2=
1a3=
194L=
1¢5=
136=
197=
198 =
19a=
207=C
eii=
2l2=
2¢ 1=
2% L=
2c¢h=
2(&=
2Cc?=
2::3‘.‘
236z
Hu
211z
24 ,-
212=C
21u=
21%=
21A=C
217=
219=
219=
229=%
221=C
222=
221=
22us=C
223=
22&=C
227=
22a=0
229=
2=
221=C
232=
23%=
234L:=C
23¢%=
23fR=
237=
23A=
236=C
24Ns=
2uis
242=
261s
2Lbs=

158

K2=3
L3264
Kazh
KE=§
SFY IMITIAL PAPAMETZIR VALUES,
CALL DuPnuyT
SET IMNITIAL PARAMFTE® VALUES,
P22A=e925=TAALI(SURLyTIMEL,TM2,156)
IF(P22445T, 249)P2242(0,9
P223=1,0-0224
B232=2C, 35
P233=.,65
P23C=Ce 16
P2ul=(4 49
p2uA=0, &1
Pur=0,13
SEY INITIAL VALUTS QOF STATZ VARIA9LES,
XHLER217 90.)C4=2A8750C*UR
c=IIS (N, )
XLE=359923230.0
ANC2=23103.)
ADCU=9G 3J,0
GL=407CLe
ATR=HTALIY D
CXT=,¢
FSat=re 3
FSAB=L, )
FSAa=FSRA+FSAA

COMPUTE INITIAL MOST VARIABLES,

CALL COST(I4+PEG4EXY,FSB,PEGCOSTLEXTCOST,FEBCOST+UICOST+RBE Ny

¢+ PIICL,ONL ENYNLWR)
INYTIALIZE IMTZRNAL ASRAYS FOWR FSB DFLAYS,
DN L I7=4,Ka
L FSag1tIid=le)
DN8] IZ=1,45
FER31(1Z1=25.1
INTTIALIZS TINTEAMNAL APPAYS FOR ZXT DELAY.
0N 3 I2=1,K3
R EXTL(I7I=C,)
CcCOMPUTT IMITIAL INTEFNAL A3FAY VALUT FOR REGA DILAY.
PTRAL(LI=REG/(DELL+DZL2-P22A20EL2)Y
COWPU7€ IMITIAL INTERNAL AREBAY VALUS FOR REGD DELAY.
PIGR1(1)=2RTGA1(1)~P224APEGAL(Y)
IMITTALIZT INTERNAL APRAYS FN2 RFGRA NFLAY,
DN 2 T2=2,K?
2 PIGALII2I=PIGRL(LY
INTTIALLIZ7S INTZINAL APRAYS FOR REGA DELAY,
N L TZ=2,K4
4 PEGAL(TIZ2N=PIRAL(LY
COMPUTE INTIAL LSVEL VARIABLES,
UI=CEGeEXT+FSA
A=AOCR+ANCU+GA
U=YLF=F
HO3=li=UT=FA
INTYTILLIZE U1 RATE VARIABLES,
FS3°=FSa3t1te6)
. RFSBB=0,0
INECAY=Y
FS8ARP=FSAAL(AR)
EXTF=£XT1 (&)

EBENE
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2L5= ATARIZESAAL (D)

265z pTreo=FeGAL(3)

2Lz RTTRASPUYL

2ua= RAGLIF=P22A%3FRAR
2Los= RECCA=N2ASDEGAR
26%= QIREYS=PEGAR

25¢s= UILVR=RPEGLYR

2¢%2= Ur X =PEGEXR

252%= 2I¥T=0,0

254= LRPIYT=0,1

256= TATLYE= G 1

25%= EYTEXF=, 10

287= PFSA=(,9

254= EFFSR=0,10

26¢= FSALYT=1,10

2€70= Fracxtag,n

2%1=C IMNITIALIZF CATF VARIASLES.
262= CALL VASCALC

26%=C PFINT INITIALIZSO QUTPUT CATA.
2FL= CALL DATADD

26520 INTFEMTINT TIME Ay MONTH,
2E&R= A0 S1¢ K=1,15¢

287= I=K

26820 GOPOW=THUT FATE OF GPOWTH CF COVI3ED TMPLOYMENT, IT WILL INCRELSE FROM
2FG=0 41 TN MNANTH 97 TQ B8 4AXIMUHM OF GI20WMAYX,

27h= AF UK T 37} IRS0W2TAECN® (GFOUNAX=e 35T )/ 14l

271= IF(FGrOWeGT o GENWMAX)EGRON=GA0OHMAX

272= CIVFMR=E LIK)*ERFOW

27%= IFIR,LELR7130 TQ 1S

274s ANTEEOH=PUTCICHS (1, J=GFONYIXI /54 8577)/10.0

27=+= IFISUIGROM GT ,GFOWYAX/ 4 B577)IRUIGROH=GPOUNAN/ 8577
27¢= RUTLIK)I=2ANTLIK) *RUIGECH

2772195 ITUHK)I={PSReIXTY/ONVENP

27A= AVOIUF=AVEIUSL=AVRIUR2=CUNIUR=CUMIURL=CIMIUR2=0,.0
27a= IF(I30UTN.M=41160 TO 350

281= IF(KelTeA5)1R0 YO 30¢

261=C THYS SICTICH IS TC ALLOW THE INSURFD UNEMPLOYMENT RATE TO TURM THE EXT
2R3=C 3EAGRLY 0N AND 0OFF,

28Tz KK=Ke?2

28L= DO 20" M=KKyK

2AF=C CUMIUF = CUWILATIVF INSURSD UNZENPLOYMENT RATE FOR THE LAST 3 tHONTHS IN
236=C THF CUISRNT vFeao,

267=C CUMTIU®Y = CUMHLATIVR INSUFZO UNSMRLCYMENY RATE FOR THE LAST 3 MONTHS
2823 OF 3 YTAPS FPY(OR TO CURFZINT YZAS,

289=C CUMIY32=2 FUMPLATIVE IMSURID UNEMPLOYMENT RATE FOR THE LAST 3 IIONTHS OF
299=C 2 VEASE PIIOP TI CUPIFHT YCAR,

29120 THF AUATIUD = THE AVERAGE CF THE CUMIURS.

2023 CUATUE=CH R TIIR4TUS (M)

291= CUNTUSL=CUNIYFL+IUP (#=12)

29u= CUMIUFP22CUMIURZ ¢IUR (M=2L)

2952249 COoONTINU®S

29&= AVARIUF20UMTIUD /Y

297= AVARTUTL=((CUMTINPL/Z3) 4 (CUMTIUR2/3)Y 72
238= AYGRIUP2zAYGTIHRY

299= PROAGPAM (K )=1

307=C I NECAY IS SET TN FOFCF THZ PFGGRAM TO STAY ON FOR A MINIMUM uF 3
331=C MOMTHE,

3g2= - IF(IDECAYGT. ()G TO 220
303= IF(AVGEIVR 45T 4o Lh o ANNGAVGIURGGE . TAVRIURL®1,2) 4 ANDo AVGIUR, Gils
J0bLs +(AVGTUR 21, 2) o AND.POCGRAM(K) 4 NE42) INZCAYSL

305= IF(PROGRAM(K) ¢ ME42¢ANDAVGIUR GEs Co ISIYIDECA Y=L
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36£=220  INECAY=TINFCAVY=y

37= IFITICAY AT, LIPFOGRPAM(IK) =2
Joas IFIPINRSAMIK) 4SNe 2+ ANDLAVGIUP ¢GFse05¢0RAVGTURGGE 0 0LsAND,
3i9= $AVATIR G RE, (AYATIUR 142 ,2) s ANDBAVGIUP GE o« CAVGIUR2%1,2) ) PROGRIEMIK)Y=2

31%=373 conNTINyZ
J14=C INCSSYIMT TIHE 3v 2T,

312= an £0° J=1,5

313=C UPDATF TIME,

b= T=TsDT

Jic=C COMPUT=S STATZ JFIARL'So

316= CETeNTAIAET

317= XLE=XLF ¢QT* X FHMFT

318= ANCR=ADR O «DTIANPNFET

319= ANCU=2DCU ¢ T*ANUNTT

329= GA=RA+NTERANTT

324=C COMPUT™ FEBR STAYZ VLFTARLE,
322= FOAR=FSAA+NT4(AFSN3=FSBR)
32%=C CHFCK FCR 13 WEIK FS3 APLEAAM,
J24u= IF(I4AFRFSINFFINY TO w53
I2F=zC CCMPYTS FRRA STATE vAFTARLE,
32R= FS3A=CSRA«OT+(PFSI=FSIAR)
327=C DFLAY £SR3 GA TS YAPIARLES,
32a= CALL DELNT(2FSI,FSIAR,FSBAL,0CSL6,I0T¢DT,KL)

J2e=u51 COMTINUE
330=C DFLAY FSY QATE 4L IL=LES,

331= CALL CELIM(RFSIderSAn, Fcﬂqlou'L‘QIDToU"Kb’
3332=C COMPUT= £XT STATS VASIAZLS,

331= EXT=EXT4NTa(REYTXTF)

I3L=C OZLAY 7XT PATE VvAGSIAALES,

33R= CQLL NELDT{IEXT ¢ XTR 4EXT140ZL3,I0T40T4K3)
IJE=C CCHUBHTZ PEG STATT VARIAAQLS,

337= RIG=PThLeNT4(IPCGA=PEGLYRP=RESABR)

33A=C DELAY FE=6 FATS JACTIARLES.,

33a= CELL NELNT(IPERDIEGRF yREGAL,DEL2,4I0T 40T 4K2)
J&= CALL VDEL(PAREGALRZGARVREGALLDZLL1,0ELP,DT K1)
Jug=C COMPUTE TNYTAL FSA,

Ju2s= FSA=FSRA+F338

3L¥=C IF FSA IS A L3 WIFK PROGRAM, FS3 IS REPRESENTED 9Y FSBB DELAY ALOCK.
Juuz IF(I.RE.FSAOFFIFSI=FSaB
3u8=C COMPUTT TOTAL UT

ILe= UI=CIReCEXT+FSA

347=C COMPUTF ToTAL Pa,

3Lhs PA=ANC P+ ADCU+GA

Jue=C COMOUTE UMEMPLOYMENT LEVEL,
3J&Na2 =Y F=Z

351=C COMPUTI WI8 LEVIL,

3S2= HO=z(j=UT=P4

351=C INTERPOLATE RIIy SYOOTHEC ICHIGAN UNTMPLOYMENT QATE, AND U.S.
I3L=C UNEMPLQY {TMT RATC FRQOM TACLED VALUES.

35E= RUI=TEBLI (RUTL,TIUEL,T,156)
35k= SUS=TARPLI(SUPL,TIMEL,T,156)
357= USUZ=sTARL TLYSURL,TIMEL,T,155)
3cn= UR=TAILTI{UP1,TIYEL,T,156)
359= THM22T+2,2

3e0=C UPDATE PA2AMITTO yALUZS,

Jhri= CALL "HACUT

362= PZ"*-9"~TAQL’(QUﬁivTIﬂgioTﬂzqigé)
363= IF(P22A.GTed.9VP22A=0.9

Jbbz= DEL1=(UI/ZALOG(PUII)I®1CT,¢,9
35 P228=1,3=P224

365=C COMPUTE RATE ENTERING REGA DELAY BLOCK,
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3&7= PETGA=RNT

InA=C COMPUT® OSGULAD PEOARFAM LFAVING PATE,
Jée= PIGLYP =022 e3RG4R

I7"=C COMOUTT PATS EHTRSING REGR DELAY 8LCOK,
37L= BICGQ2P22A4RENRLP

372=C COMPUTT P GULAP PFDGFAY EXHAUSTICN OATE,
371= BIAFYP=RIRRI

ITu=C COMPUTE P EHNTIRINA RATE FCR EXTINCFC PROGRAM,
37%= EFTUAT=P2IC¢=XT

A7R=C COMPIITE RATE ENTEFIMNG EXTENDZSN PROGRAM,
377= RIYT=SF G0+ ZFXT

37a=C COMPUTE EXTRNCT) FOOGSAM LIAVING RATE,
hid-F SYTLVY =D 2T YTR

JAN=C COYPHTE FXTLNDED PPNGRIAM SXHAUSTION RATE,
381= SYTREYR=D23143)TH

382=C CCHUPHUHTS PIENTS2ING RLTE FOR FS2 PROGRAM,
A= IIFRAZPILNeFSAD

3I8L=C COMPUTE FLTE ZNTTRING FSB PROGSAM,

3ac= RFGP=02IZ=EXTC4+EPFST

28e=C COYPUTSI RPATE ANTSRING FSB™ DELAY ALOCK,.
JAT= FFSPRzFSAAR

383=C IF TI"S SNUALS THT PLTIOD WHEN FS3 TUSNS TO A 13 WETK DPOGIAM, THEN
289=C THF RITE THTSPING THE FSPe DNILAY LOCK UUSED TC PTPREISENT THE L3 WEEX
236=C BFOARLY INUALS THS OATE SKRTERING FSA SLUS THE LEVEL OF THE FS3a nrLAY
364=C LOCK ( ALL 2ZCIPITHTS IN THE F30 PSOGIAM HAVE A MAXIMUM OF 1! WEEKS
392=C AFTES THS TIANSITION PERINN},

3a2= IF(I.T0,FSIIFFIAFSRICFSA4FSHA

Iau=C AFTER THZ TAANSITION PECIND THT FATS FNTERING THE FSBB DELAY

39€=C SLOCK IQUALS TWHE OATE ENTEIING FST3 ( THE FSBA DZLAY ALOCK IS 3IYPASSED)
3962 IF (T GT FSINFF)AFSAB=FFSA

397=C COYPUYE THE FSI BINGSAM LTAVING RATE,

3eacz FERLVA=P2uAsFSI

30a=C COMPUTE THE FS3 PRNG2AM ZXHAUSTION FATE,

Loz FEREXZ=P2L18FSRR

LO1=C COMPUTE THE TOTAL I LEAVING SATE,

LG2= UILVRSFEGLVI+EXTLVR+FSBLVR

603=C IF ONLY THFE RIGULAR PENGIAY IS OPEPATING SET THE SATE ENTERINS THF
LQL=C SXTENDFD AND FS? FROGSAMS TO 7390 AND COMFUTE THE TOTAL UTI EX{AUSTION
LCS=C RATE,

LikR= ITIPANGIAM(KINTel) GO TO 9)
ul?= PFSP=3FYT=9,9
ughr= UIZXS=3ZGEXReEXTEXR +FSITXR

ugosC IF THE REGULAP ANC EXTENDED P3INGRAMS ARS OPTRATING SE™ THE PATE
417=C ENTERIMNG THE FS3 FROGPAM TO ZSRO AND COMPUTE THE TOTAL UT SXHAUSTION
L11=C BETE,

4L12=99 IF(2RCGF AMIK) JHEL2) GO TO 91

biT= PFSaz=_, )

blus= UIZ¥P=IXTEXR+FSALYR

41%=C IF ALL PRIGRANS ARE OPERPATING COMPUTE THE TOTAL UI EXHAUSTION RAYTCS,
L1kz=01 IF(SRCGRIAMIKI NESZIGC TO 92

bi?= UIYR=FS8fX]

L“19=02 COMNTIHUS

“19=C COMPUTZ ALGTARAILC RATZ VAFIABRLES,

w2i= CALL vASJALC

b2i= B33 CNHTIUUE

L222C COMPUTE UT CNST VASIAALES,

L23= CALL COST(ILPEREXT,FSBREGCOST+EXTCOSTFSACOST+UICOSTHRB "NELFBENE
b2Lz  © +yPTRC,D (L. ANy PAWB)

425=C PRINT MONTHLY OUTPUT DATA,

L26= CALL DA TAPS

#27x S10 CONTINUE
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424=C PFINT 4FPAY NF INSUPED UNEMFLCOVMENT PATES,

L243= CeLL TITLE(RN)

Lz PEINT 621

Llt=p01 FOSMAT(//7 4,2 TNSUEED UNSEMFLIYYENT RATE®/Z/7X¢3HJAN,2X,

bLl2= $IHECR 2Y IHHAT 2y THAD D, 2X g THMAY 42X g IHJUN 2X e 3H JUL » 2Xy IHAL G
L21= $2¥ g THIER 22X 3 THOLT «2X 4 THHOV 4 2X s IHNECY

Wlus= DN ES) L=1379,19%2

Ll6= MF=i+((L=1970)+12)

Ll&= NL=MFs+{t

“37= HETTTUZ2 4610 L, (TUO(LLY  LL=NF NL)

w39=fR10 FOSMAT(IS 412(F543))
#Ja=581 CONTINUS

Quc= CaLlL NATAFRLT

Lui= nn

bi2=

L= SUBFOUTINE OFLCT(SINT.RIUTRCPOUTC,NCLLIOT, 0T HK)

LLu=C THIS I3 A FNPOYN SUATONTING FOR SIMULATING DISTSIAUTEN TIWT DELAYS,
L.8sC FOO 4 ATSCRIPTIAON S<F FOFLCYN, AN INCUSTPIAL OYNAMICS SIMULATOR PAGE
4uf=C & TO ty Y 2NAZAT W, LLEWSLLYN, PFOFFS30R OF INDUSTFIAL ENGIMEFSRPING,
4L7=C NC3TH CAZILINA STATE HNIVERSITY, PRIVATELY PPINTED BY TYPING SERVICE,
dua=C PALEIGH, NOSTH CASOLINA, 1965,

LuQ= QINTHNIIAN SAQLTRLYY

We= NELI=S(NCELAFLNATIINT) I/ (FLCAT(K)*NT)
L51= 20UT=904

L52= a0 2 J=4, INT

L5z RIN=nINR/FLCATIIOT

LSL= a0 1 I=i,x

4S5F= ARM=CHOLTRII)

LEE= CEAUT (TI)r=AC+(RIN=ARC) /DELI
L57=¢ Dry=ARL

LS5a=2 201UTP=RNAUTQCROUTPIK)

4Sa= RTTUPH

LEN= BN

chels SUITNUTINE INFLAVIN,VCUT @ ,0EL OFLPy0TyK)
La?= NIVENSINN B¢{L)

LR3= FK=FLNAT{K)

LSus= A=0TeEK/QEL

bos= DELD=(DELP=NELI/Z(DT*FK)

LER= DTLP=REL

Lbo7= Nh 1 Tai.K

Leas N==e(T)

Leasz PII1=zNFeAe (VIN=DFS (1,-0FLD))
L77= VIN=0R

L?71=3 VO T=2({K)

b?2= RETUGN

47%=2 zHn

7Lz FUNMCTION TAZLI(VAL,4RG,0UMYY,K)

&75=C THIS IS A FN]YN TAALE LCCKX=UP FUNCTIGCN FOR INTFRPPOLATING YALLES TN A
L7h=C TARLIN SESISS OF NUMAFRSS FOP A DESCRIPTION SET FOPRYN= AN IMDUSYRPIAL
L77=C DYMAMICS SIWILATHR, PAGF 4 = 22 8Y 20RERT We LLEWELLYMy PROFE!SOP OF
L?8=C INDUSTOTAL ENGINEERING, NCRTH CARQOLINA STATE UNIVESITY, PRIVATELY
&78=C PFINTTD BY TYRING STPVICE, RALEIGH, MORTH CAROLINA, 1965,

LAz DIMENSION VAL (K) ,APG (K)

LBi1= DUM=A1AX1 (AMINL(GUMMY,APGIK) ) 4 ARG(L))

Wh2= 20 MEFY ’

43%= IF(CU4.GTaAPG(TIY} GO TO 1

LhbL= TLALI=(TUM=ARG(I=1))* (VAL (IV=VALII=1) )/ (ARG(I)=ARG(I=1))
LaSs +  *VAL(I=])

N LY - RETURH

48731 CONTINUE

LiAs= RETUPN
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Emn

SUICNUTINE NUPCUT

COMMO /O TNATA/T 4 RECGA 4 =F A2, SEXT JEXTR Gy FFEBL,FSI[ PUILPEGLVP,
1OCATXO EXTLYB,, TYTEYO  FSAL YRy FIREXF ¢ HILVPHHIEXR,,BER,EXT FSi,4UT,
ZYPLVVoUT'Y’"oUILV'“ SEHLF 3T I LHOQRE (OWOF 4 SHET ZECPA,PAPE, XNLFRE,
INILPHL I TIYIHL (PARPMLF y YLENT T, HORSNL , T, XLF U, WNA, 24, XNLOANR, XNLPADU,
WYKLFROAZERANCS ,SCANCU,EFGBO0FACS s YOPADUZWOITRA ZYHLFPRUL o WI BRUT,
9‘°U'.ADQQ%L,A“P°°F,AF”U;'AD PHOLANONETLULSADR L UXRADR yADI R,
GAD”‘”L ﬂﬂCU==.L1H°U..~DUPh9 AQUME T INRADU,UXPAYY, ADCUGARLLF,
TGLr S g GA ST W GARWIN G GANLT JUILGAZUIYPGA GALTPEXT,TRFSB,DT
CO“"O'!I""‘/USL .SU".U'-.Pi.cz 935 P"].p'ﬂ" P“!pSAOPFB’
GPE PR PT7 4P I,PA,FLYIA,PL139 .PIOC’°11oPiZA pL2n,
13‘20,:1¢,P1L PLS OLT7APL7,PL7CPLAA,P18BPLRC,

2Plaz, 3193,?1qfo9’“l P2i34P2C,P21L,P218,P21C

="'C THE FOLLOWING VAIIABLES (FOECZIDZD BY A P) ARE THE PAPLMETERS (F THE
SdL=C MCPEL,

5C“‘C THEY 23 AULTIPLIT) oy CFRTAIN RATE OF LEVEL VARIASLES IN THE HODEL
5Je=C TO PRCLDUCT OTHFR RATE VASTIAILES.

8l7=
Sia=
559=
5i=
Sit=
S12=
513=
Sius=
E1c=
Sic=
517=
Eif=
Si0=
52n=
521+
£22=
€23=
52us
52¢=
§52a=
827=
524=
523=
537=
§31=
532=
531=
534L=
LEad
§3&=
5317=
538=
639=
Dufll=
Sul=
S62=
SLT=
S4L=
S4L5=
SuEs
5673
SLAs

. -
1200

Pl=e9126
PRLzqa001227 ¢4 (3215H4SY?
P23=2,.:032093+,1%2C01+5UR
Pif2e0264R %4 [(120E4L*SUR
PL=,9"
PFa=0,4
PEfa=g,Q
PSC=0.,0
Pre,yt
P7=e4uaPfwq,12541C
Pazafte

U=427 6= 45A52YSLIR
P10A=,001437+,70723%SUR
PLIRE,(I7374,712173°SUR

PIOC=,01680%, (993F2SUR
Pli=et34Su=yI536=S)2
pi2a=,are
P128=,(22
PL2(0=4168¢C5«,70527+5Ur
PL3=, 20
Pluz=,jJ017I5¢,026€66°SUP
PLiS24339% A=, (021
P178=40)0)0211R4,]3y13%A3*SUP
0173=,07C 13AL18#+437734934SUR
PL7C=,00303116+,030116A%SUR
PLaf=,0364336,07333883
Piats, 1667 34,11242%SUR
PLAC=,065AV=, (L52eSUP
Pi1Ra=0,.9
P1Q3=],1
P1af=24 10
P2:82,0022354, 2«06L*8UR
P2lR=,(23u4aE+, iS50 2L*SUR
P23C=.032¢T=,L22¢ 228U
P218=,0732235+,:26bL462SUR
P21i%=,024394+,InX5-SUF
P21f3,0354%«,(L52 j*SUR
QETURN
g£1TPY varcALC
XNLFRL=17AND),=2R7S0C2UR
XNLFR=XNLFPRL+(269,7+T)

549=C XNLFR IS THE RATE ENTZPING THE LAROR FORCE,.



EERE
§51=
gc2=C
ERI=
g5L=C
E&E=
SER =0
S 7=
§5A=}
§5a=
Sen=C
ces=C
Se2=
RgT=(
SaL=
56€ =C
S6h=
s67=C
Gha=
£69:=C
e7%s=
§71=C
§72=C
§713=
57u=C
6§78 =
§?7&=C
E77=
57a=C
gE70=
€8n=C
LB R
Saz2=¢
583=
Fau=C
Sa€=C
Shr=
Ea7=C
58R=
SRaA=C
Rad=
591 =C
$92=
5a%=C
504z
gaczC
598 =C
507=
€9a=C
§9q9=
€09=C
€C1=
622=C
60 1=
6fu=C
6L5=
€L=w=C
€07=C
608=
609=C
6119=C
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COMPUTS PAFTINH 7F XHLFR GOING TO EMPLOYMFNT,
XMLFETz0 14X NLFF

COMBLUTS PORTION NF YNLFR GOING TO UL,
YMLFONT=P2aYNFR

COMPUTE PIRTINN NE XHLF? GGING TO ADG = P,
XML CADP =P TASYYLFP

COMPUTSE PASTICN OF XNLFP GOING TO ADC = U.
XHNLIADU=O InSANLFP

COMPUTE PORTINON NF XNLFR GOING TO GZNFRAL ASSTSTANCE,
XPLFRGA=DICAYNLFS

UILVR IS THI SATE LFAVING 'INEMPLOYMENT INSURAMCE.

COMPYTE ©NETINN AF UILYP AGOING TO EMPLOYMENT,
UILVST=Pu =nTILYF

COMPUT S POPTINMN NF UILVF GOING TO ANPC=R,
ULS&D==2954+LTLVR

cCUPYTE POF 1INN NF HITILVR GOING TN ANC=U,
HLEAN=2PS 3 (ITLYP

TOMPUTE PAPTICN CF UILVR GOING TO GENFERAL ASSISTANCE,
UILFGA=PSR*LILYP

COMPUTT PORTICH IF UILVR GOING TO NGN LABOR FQOPLE,.
HILSNL=Pp2lITLVYP

WOR IS5 TuZ LEvEL OF THE WITHOUT BENFFITS CATEGORY,

CGMPUTE PATT FECM WOQ TO SMFLOYNENT,
WOActE=P?7 sWN3

CNMAUTE RATS FRCM W03 TN UNEMFLCYMENT INSURANCE.
WOASYZ=Cienn)

COMPUTF ©ATT FOCM WONB TC NON LA30OR FOFCE.
WORTNL=2254uNY

CCMPUTT RATC FECHY HIB TO ANC=R,
WRBANW=E1)A-4NA

COMPUTS RATS FACM HOA TO ADC=\U,
WCRANU=PLA35UW0Y

COMPYTE RATE FBRTM HOD TO GINEFAL ASSISTANCE,
WNAFGA=P1AG+4WNN

HIFXR IS THE RATI EYHAUSTING UNSMPLCYMEMT INSURANCE,.

COMPUTS PARTICH NF UITXP GOING TO EMPLOYMENT,
UIZXPZ=PL1+UTEXP

NO%PUYE PARTICH NF UIEXR GOING TO ADC=PR,
UXRANS=R12A41I2¥P

FCHPUT™T POETION OF UICYXP GAING TO ADC=U,.
Ux24Dy=P12R4yIF X

COMPUTE FNRTTIAN NF UISYR GOING TO GENERAL ASSTYSTANCE,
UIYPGA=BL2C+ICXF

COMBUYE POPTINM 7?F UITXR GOING TO NON LABOR FORCE.
UIYSHL=PL I8YTEYP

€ IS THT LEYSL OF ZMPLOYMENT,

COMPUTE PATE FRCM Z TO WITHOUT 2EZNEFITY CATEGORY,
SPWOR=PLLeT

COMPUTF PATE F3CM F TO NCAN LABGC? FOFCE.
SEMLF=P15es

COMPUTZ 3ATE FPCM £ TO ACC=PR,
CPADCI=P A 4F

COMPUTS PATE FPOM £ TO AGGC-U,
EFADC!=D17RsE

COMPUTE RATE FPCY £ TO GENEFAL ASSISTANCE,
ECRAz=PL70=E

4022 IS TWHE LEVEL OF THE AID TO DZPENTENT CHILOPEN = FEGULAPR

CATYZGRGSY NF WELFAFS COMPUTE RATS FPOM AOCR TO NOM LABCR FOSCE.
AQRPHNL =P L 494%ANCHE

APCU IS THE LEVZIL OF THE ATIO TC OEPZNDENT CHILOREN=UNEMPLOYED

FATHEPS CATEGORY CF WELFAFE,



611=C
é12=
€173=C
61u=C
61¢c=
€1¢=C
617=
Einr=(
€19=
&£27=C
62i=
€2?2=C
£231=
é2L=C
g2c=
€2¢=C
§27=
ear=0
&26=
fI%=C
612
€32=C
¢31=
634L=C
63€=C
636=C
e37=
€TAzg
639=
gurz=C
gLz
6u2=C
€63z
&ul=C
€4c=C
CLfr=C
gL7=
eLazg
gbas
65n=
£51=C
€52=
65 *=C
fob=
65€=
€5&=C
657="
65A=
€£9:=C
€Fr0=
6hiz=
6€2=
6k 1=
EFLx
€6F=
6eR=C
667=C
66 4=
65%=
67720
&671=C
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COMOUTS RATEZ FIQV ANCU YO HGN LABOR FCPeCES,
APUFNL=PL4N®A0CU

GA IS THI LIZIVLF QF THZ GENESRAL ASSISTANCE CATZGORY OF WELFARE,

COMPLITS PATT FRCY RA TO NCN LASZOR FCRCE.
GaTvLF=pganens

COMDYTS DATS F20M ANGCR TC (UNEMPLOYMENT INCSUPAMCE,
Ar22yr=P1¢AaDOP

GCCHPUTS ©3TE FANM ADCU TC UNEMOLOYMINT IMNSURALCE,
ANYRYT=013p<A0CU

COMPUTS RATI FPCM GA TO UNEMPLOYMENT INSURANCE,
GePyI=PLaL4riA

COMBTE AATE FROM ADCR TC WITHAUT BINSFITS CATEGNAY,
ANERWI=021400FR

COMBYTT RATE F20M ADNYU TC WITHOUT BENEFITS CATEGORY,
ACUSWN=ZP2IRSARCY

COMPUTS RATE FPOM GA TO WITHOUT BENEFITS CATEGNRY.
GLZoWNA=L 2Q0 474

COMPUTS =ATS FPCM ANCE YO SMPLOYMENT,
ADPCEPS=221A%ACCPR

COMPUTZ RATE FACM ADCU TC EMPLCYMENT,
ANCURT=P2 LASAN)

COMPYTE PAT FPCY GA TO SMPLOY'MENT,
547T=P215%62

PA IS THE LIVEL OF PYRLIC ASSISTANCE (THE TOTAL FMPLOYABLE WELFARE

CATEGN?Y) .

COMPUTZ 9ATE FeOd PA 10 EMPLUYMIMT,
PAIF=ADNCIPT #ANIIRE R ARE

CCYPUT= AT~ FRO't PA TN UNIMPLOYMTNT INSUFANCT,

A2UI=ANOSUT+ADHFI«GARUT

COMPITS 2ATE F2CM OA TA NC*l LAJORP FOPCE.
DAFNLF=ADBINL+ADUSNL ¢GAPNLF

CCMPUTT RATS FFROM & TC PLALIC ASSISTANCE,
EPPA=EZRPANCRSERANCUSLERGA

COMPYUYTE PATE FRANM E TO UT (SINCT THE FATE ENTERING THE UNESMPLC YMENT

INSUBNRE SYSTEM, FUI, IS AN EXOGENOUS VARIABLE, ERUI IS CALCLLATED.

AS A RFSINJALY,
EFUI=>U l=WNARyI=PaPT=XNLFRUTI

COMPUTT THE NST SATYE AFFICTING ZMPLCYMENT,
ENFT=RARELANLFRESUIERFZSUILVE T +NORPE
INST=ENET <2308 ENLF =23 I=33WCR

COMPUTZ THE NET SA™¢ AFFEFTING THZ LABQR FOPCS,
XLENTT2XNLF 2= kOASNL=Z3ILF=UILNL=UIXANL=PAPNLF

COMPUTE THE MNET RATE AFFESTING ADCeF,
ANSMNET=YHLPADF+SFANCICHORAC2+UXFADREULRADS
ANNET=AORNET-ARRSUN=B)TRUI-ANLEEF=aNREONL

COUPUTS THF 47T RATE AFFECTING ADC=l,
AGUNZTXNLFANU+TIADCUSYNRACUSUXACUSULRADY
AMIMETZANUNET«ANN P AN=ADURYT=AICUPT=ADURNL

COMPUT. THE ET FATE AFFECTING GINESAL ASSISTANCE,
GANMET=YNLFORA+TIAGA+WCAPGASUIXRGASUILPGA
GLNETZRANET =R 2RO R=GAIUTI=GARE=-GAPNLF
Py TION
END .
SUAIOUITINE COST(IPCGrXT o FSAFSRCOSTEXTrOST,LFS3COST,UICCST ,RBENE
+9TAFMNZ ,PERCNCLyFN,NANB)

THIS SUBENUTING ACHNVEFRTS THT NUMRER AF PFQOPLE ON SACH OF THF (I

SUASYSTEMS INYO THT TOTAL CNST FO0P FACH OF THE SURSYSTEMS EAGH MONTH,

‘ AIMTNSION ONCSTULTILECAST (LI 4FCOSTC(LIY,TCOST(L DY
DIMTHSION RCOSTG(13) 4FCISTHIL3YFCOSTGIL3),TLOSTG(13)

THF PENGPAM MONTH NUMASR (1=156) ARE CONVERTED TO YEAFLY MONTH

NUMAERS (ALL JANUARYS ARE MONTH NUMBER 1, FEBe ARE ALL 24 ECT4)s
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672= MIANTH=T

67%= IFIMANA,EN,EICN TN 42

€7L=10 IR (MANTH AT (12 MONTHaIMNONTH=12

g7s= IC(MONTH,GT,,12) GO TC 1)

67TR= DUYL= M2 =DUMu=UMS=0U 1A =NUM7 20 UMNA=DUMI=DUMLG=0UMLL =l UM12=0,3
677z LML =L COUN2=LNOUMZ=LCOUNL=0,0

6782 THE HMATHS APE S5ET TO NUMMY VALUES.

€7¢%= IFAMONTH BN, 1NiML=y

EAA= IC(MOMNTH,FNG 2 D422

631= IF(PINTH,EN,3)NIYM 2=

€82= IF(MONTH BN, L) DMLY

€423= IF(MOMTH (SN 4F) T iimE=y

HKRL= IF(HONTHU,, S0 ,A)NIIMASY

6a8= IF(MONTH, EQ,7)NYMT=1

6Aks IF(MONTHEN,§) DItMa=y

687= IF(FONTH, " ,3) N Ma=

63R= IF(YOHTH SN, 1)L =]

f8qg= IF(UONTH EN,1 DL L=

650= IF(NNTH,EQ,12)0UML 2=

6ci= IFtIeGE el ANN I LT, 25)LCDUUYL=Y

f92=C THE LERISLATIVE CHENGT NUMAIES ARE SET,

fC3= IC(TeiCe 25, ANNTalLTo506)LCLUM2Z=1

€3L= IFLZefEaSuedD T LT, 68)LEDUNI=E

€cF= IF LT aRZeAAILLOUML=]

69F=C THE 4VIRARE ASTLLY ARENSFITS ASE OETSRMINED 8Y REGPEZSSION €nQUAT ICNS.
6Q7= RIGAWISLG O (e ®37 oo, CCUM3*2ie SeLCOUN24G, 3¢ LC0UHLFng 67
¢aa= ¢aTUMAA2 , TALNYMAS I L LQITUMZ*3,1140UMLE2,174+0L8,624NUM3ST, 32
6¢9= EXTLWP2L COUML®31,22¢LCDUMT*7,68=DUMA*544L8¢5L, T

0= FSARaWwpR=7?,5"7 -
7CL=C GRNAW IS THE GPOWTH FACTOR QOF BIMEFITS.

7(2= G0 YO0 1o

70%=12 RIGAWRP=FIFANE(T)

7ius= EXTAWRzERENILT)

7¢ca FSaad4e=T7,57

TCFR=C THF WTIFKS CNYOZINSATZIO ARE CALCULATED 8Y REGRESSION ENUATIONS.
707=16 PERRC=(T4€14P7G=11A27)

7CAas= SXTHC= (U JI2INTT443)

769=C THT COST IS CALCUATZIC 8Y MULTIPLYING THE NUMBER OF WEEKS COMP:NSATED
7102C BY THT AVABARE WIEKLY ALCNSFIT FOR THE MONTH,

7i1= PLALOTT=(RERNCSREGAWP) /106G])
712= TYTrOST=(EXTWCAEXTAWO) 21330
711= FSICO0ST2FS584336,78/4330

Tiu=C THE COSTS ARE ST TO ZEPO IF THZ NUMBER OF PEOPLE ON THE SYST¢M OROP
715=C BELOW A SET LIMIT,

71F= IF(ESR,ENNIIFERNNST2Y,2

717= IF(EXT oL Ta 1373 ¥IXTCOST=d40

Tia= IF(FSALTa1)ICe) FSBCOST=041

719= VICNHSTSRAEGCOSTHEXTLOST+FSRCOST

729=C THE COST FOR FACHM YEAR IS CALCULATED AND PRINTED.
721= K=

v22= H=1

723=18 IF(KsLE.12)6(0 TN 20
F24= THTS SURRQUTINE PPINTE THZ TASULAR OUTPUT AND CONVERTS THE MO! THLY
725=C DATA INTND A L INS FRINTER GRAPH OJR IN A FORMAT USED BY THE CAL( OMP,

72F= FELIE S

727= K=Kel2

724x K0 T0 15

729=29 - CONTINYE

73= IF(KeNEs1)6G0 TO 25

731=C THIS SFCTION GALCULATES MUNTHLY B8-NEFIT,CUMULATES THEM BY
732=C YEAR AND PRINTS THEM ON Tk OUTPUT,



73%:=
73us=
T3E=
7%=
77=
73A=
733=144
7uft=
Thi=
TL2=25
Tl
Tiati=
Tab=
Th=
TL7=
Tulz
TGz
150=
7€4=
7€2=
75%=
754=
7cs8=
e
757=
75A4=
759=37
7612
7e1=
762=
7€ 1=21
TéLz
"TEéE=
7662
T7e7=
76Az
760=32
77038
T74=
772=
773=34
T7uz=
776=
776
777
7748z
779=39
781=4L9
741=
TA2s=
781%=
TaL=
78€=
78£=19
707z
7ha=
7843=
790=
794=
762=
793=
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IFIK T A7)0 0N={L4 Ll (K=A7}+,34))

DOLGPNW=j,7

PEEAO0H= 143

IFII LT 34050 TO ibu

ACLATNN=NO0L2(T=8u)

PEIRIOW=PEAC» (I=8L)}

COAMTINYS

ROUM="C LM=FS1UM=TCUM=%,1

ROVIMG=ECUAG=FCUMG=TCUMG=0,.9

BoUMESCIIM49T6°9ST '

ECHMETCIIMeCXTONST

FoUMZFCIIMsF S3CNST

TOHM=TCHAIYINCST

ROUMG=RCUMG+PERCNST

SHUMASFCIIMG+EXTRNST

FCUMGSFC U +FSACOST

TrYvG=ToHMGeICNET

IF(YHT4,12)030 Tg 3

FCOSTRINY =2NUNMG* (PERGENWSLCOLGROW)

SONSTA (M) =33UMG* (PERGFOWCCOLGIOWY

FONRTR (MY 2FGUMGS (PERGINW+DQOLGROW)

TCASTG (M) sTOUMGS (PERGFON+DOLGROW)

DAASTN)=CCUM

ECOST(NY=ESUM

FIOST (MY =FrRUM

TCAOST (M) =T~

CANTINUE -

IF(TANEL 15A)G0 TO 4L

CELL TITLE(PH)

PEINT 31

FN>MAY (s AMNUAL COST 8Y PSNGRAM IN THOUSANDS OF DOLLARS W(THOUT 6P
+QUHTH FACT (2
S$/FH YTAR LI G IHRFEG, 14X, SHEXT y 141Xy 3HFSRy 13X, SHTOTAL)

DO S M=1,13

IvyS=4s1 949

PSINT 32, IYR,CCOSTIM) ECQSTIM) ,FCOST (M), TrOST (M)

FOEMAT (1H T4 2X ulbXeF15,2))

CAMNTINS

CELL TITLELRN)

POIMNT 26

FN24AT(+ AMNUAL COST AY PROGRAM IN THKOUSANDS OF NOLLARS VITH GROW
*TH FACTNR=,Y
S5 YEAP L IX G IHFEG 11Xy IHEXT 14Xy 3HFSB 10X, SHTOTALY

30 9 Nv=4,1%

IYS=1QRQs MY

PAINT 32,IYP,RCAOSTGIMM) ,ECOSTG (M) 4FCOSTG(MM)  TCOSTG (M)

COaMTINYE

COMNTIMUFE

PSTUPY

ZHN

SU32A0UTINZ TITLE (°N)

INTFGSR PN(T)

HOITE(2,241) (PA(K) ,K=1,7)

FOPYAT(®LMANBCWSD SIMULATICM MODEL VERSION .1 JUNZ 4 1377/
b+ DTYTLAS3ZN 3y MICEIGAN STATE UNIVERSITY UNDES & CONTRACT WITH®/
++ THE BUREA) QF+
+% SMPLOYMINT AND TPAINING,MICHIGAN NEPARTMENT OF LABOR®,
/1M JL331LH=)/28X,7A10/)

PTTUPN

END

SHUBROYTINE MOCPLT
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733s= COMMMI/ZPLTIDATA/TLLL32) 30T ,,NATAOUT RN
798 = INTEGTE DATANLT
7ak= OIMTNTIQN PUIF(L6T7.82),0AUF(157,82)

737=C THE 4'1PL GENERATED OATA IS STORELC IN THE RBUF ARVAY AND COMPERISCN
799=C DATA M THF RANFF ieRav,

79¢= DIATHSION IP(2,157),IPL121)

agn= DIMTMSION XP(15Q),YPA(159),YPB(159), IPLOT (16565}
8J1= LYA CBUF/L2874%0/

acg2= DATA INT/0/

AL 1= DATA BLM/Y/

80L=C THE TAQULAR NUTPUT IS STCSED IN THE A ARPRAY AND PRINYED E£ACH PON?“.
B35= Z4TeY Dp4aTAOR

goF= IT=IFIX(T+(IT/2:00) %1

ad7= 00 1 I=1,¢2

808= ¢ RLFIT, D)=8(1)

g{o= IT=1Te}

ain= IF(DATANUT,2N0,1)1G0 TN «hu

8it= IF(ITLERL ((TT/73)22))CALL TITLZ(CoN)

812= PRINT 1000,IT,A(10,A(2),A(2),4(€3),AlL€)

841%= PEINT 10538, 4(T), 8000 4801302024, (17)

Rlasz PEIMT 1012,3(5),8(F) 2(12),20(13),4(1R)

816= PAITMNT 1033607138 0LL) 44028 ,A0L

Alh= P2INT 19764, A020),4021),41L22),A(23),8(24)

817z PEINT 1095,8(25) ,8(28),A€27),8(23),A(29)

81A= P2INT £976,A033),A(31),A(32),80 220,40 %)

819= PEINT 1737,A(35),2(25),20(371,8(32),4(39)

a2¢s= PRINT 1038,0(6l) 480010,8002),A(0L3),8(L0)

ADe= PEINT L33C, 8165 48 (%5) 8L ), 8 LB8),4{u9)

B22= PRINT 19015,3085),2(52),4(62),8(5831,4(54)

a2z PETMT 1011,0(85)44(C6B) L (57),A(%8),4(F9)

8246= POIRT 1G12,ALEC) s ALBL)oALE2) ALY, ELEL)

A2R= POTNT 10413,8(AF) 42 (BE)yALRT)LA(68),4(H)

A2ha PZINT 17036,8073),8(74),A(T2),A(73),A174)

827= POINT 13)15,4(75),4(7&),A177),2("A)

azas PIINT 161€,A(7Q),8(82),8¢031),A(22)

823= 100N FO AT (LRI 3RTIMT (I3, 2X4CiPRCGA ANy FL10C g UXSHPEGAR BX yF 106 04bX,
A3N= BEHPPALVYRG5Y F Ll i oGy X s EHREGENR 3G X o F11e Gyl X 3HEZG,8Y,F 18,4 1)

831= 10CL FATMAT (11X, 4HCEXT,?XoF100dpbeXgH XTR g7 X4F 10,7y 4X,6HEXTLVR 45X,
832= AF2JedeX o AHIXTEYF, =¥.F1 ey N g JHEXTLAXLF1C, )

81%= 1602 FOSMAT (41X, QHCFS’ PG F106dsa X gt HFSAA,7XoFL3a39bXsO6HFSILVF 46X,
83L= Ar;a.u,oy.é»???ftp.9x.:13.:.<x.3HFS§.1X.=1:.Jt

836= 1003 FNOMAT (L1Y 4TI 43X oFLCa 929X FHUILYS oAX F 134 T94XySHUTIEXE 3R X,y
82¢= AF L2020 guXg2HUT 4 X4 FLiad)

A37= 4006 FOOMAT(LI X, BHXNLF I, 6 XsF10e)sb X RHUISXRC)SX3F1)e JobXs8HUILVRE 48X,y
433z AF Lol gl g BHCINLF JRY o FL T g UHERUT,7X,F10,?

839z 4008 FOCMAT (LI SHRNARS (G X F1) eyl Xy EHTRUNA 6N F1T409uXg 4HENET»7Xs
sun=- AF L0 0vbXguHIRFA,TX F Ll s g Ny eHPARE G 7XyF 1049}

BLiz 100F FOIMAT (L1 ERYNLT T 38X, F104)puXoEHUTRALOX 3 FL0, 294X yBHUIXENL 5%,
Bu2= AF L)ooy BHPAPMLF (BX gF1da L yuX g OHXLFNI T, X, FL1243)

8Lz 1037 FORMAT (11X EHHOATHL s SXpF 100 )oY i A TN FAT ¢ Qo uX o IHXLF 48X,

Bub= AFL 1agbXy1HU g1 1Y o FlieDgl Xy IHHOBRY4F12,2)

8453 A1QCA FOAMAY (LLXe2HF A, CYGFLC oS g Xy THYNLFAND y4XsFi040sX s THXNLOAT U, LY,
BLF= AF:J.G,h¥,7HXHL=PGL,hX.F10.c.uX.éHE°ADC°.E¥,F11.3)

847z 10C FOIMAT(LLXN g RHERADCH 45X g FL0a Vg X JLHEIRAZTNGF L1040+ N46HWORACR,,EYX,
fuAz AF210eCy Xy EHROPANU SX3F 1000 y4X9EHNOBICA,5X,F10.0)

849z 1010 FORMAT(LAX g 7HYNLFSUT yu Xy F1leQ ol XyEHWNBRUL SXeFLlleCo uXySHPERUTLEX,
BE2= | AF L1040y« XyAHANOSNL ¢ SX,FL?,0 94X 6 FACCRPEZFX4F12,40C)

451= 1941 FS =HATtzzx.sunnowu:.sx,Fzs.J.ax.eunazcuo,=x.F1a.c.Ax.ewnnﬂurT.sx.
852= AF1JeCo dg BHULFADR (SX FLL o SouX9BHUXPAODR ,S5XyF104.0)

8533 1012 FORMAT(LL1XyaHANCR 47X sF L0 a0 s e X EHATUINL ¢ SX3F10 o3 sbeXy 6HADCUFE,EX,
8Shs= AFL0edyleWghH ANYAUT 45X yFLO e J 04X s BHADURWC$5X4F19,0)
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855z 101X FORMAT(LL Y, AHANUNCT qCX Fi0ey X ARULIADULFX JFL1Ce 00X ,EHUXT ANU,LEX,
AF L 00 Qe g UHANCH ¢ 7TX G F 10 o L 4 U X3 BHGARKLF 4FX,F108.0)

FASMAT (LY udGAP S (TXyFLl e Co Xy SHGERIT 46X 9F13a 094X 96 HGARWOB,5Xy
AF L)e Jab¥y SHGANTIT 4 AX 4 F17o JewXyAHUILRGA ¢SXgFL1da W}
8592 1515 FNSYAT{L LY EHUIXARA 3 S X9 FilaS g4 Xe2HGAS X F13409LXySHEREXT £ X,y
FFLN MY, BHERFSA, AN, F1,9)

FCMAT(L1Y,, THESRCOST sl Xo F1la3y e Xy THEXTOOSTy X oF 104 394X 7HF SACOST,
*uX Fl., wotx-mTCHﬂomﬁ.mK-ﬂPQ-uv

ASFk=
857= 101b
8¥8=

At =
BFL=4N1E
8FR2=

AF bbb
8EL=
85% =
Aék=
8e?= 3
8 A=
ARC=
871=C THE
aTs=C AFE
872=
87%=
876z
RA7E=
A76=
877=
A7as=
87¢=
gan=
8ri=
AR2=
gp=
QL=
3ak=
8dr=
8A7=
823=
TLE
AG7=
A91=
gaz2=
891%=
§3L=
ASE=1711
836=C TuF
gov=C AND
849a= 2G9
8939= {C2
agls
qri=-
9C2=
Q1=
Qb=
9yc=
9l&=
9(7=

9l 3=

g G=
910=
911=
9i2=
913=
914=
915=

CONTINIE

RETUON

ENTRY DATADLY
N0 3§ I=1,157
XOtTI=FLOAT(I=1)
XP (1831 =3,)

X2 (L3570 2h,)

CA'PASTSON JATA IS READ INTI C 3UF. ALL € BUF VALUES NOT READ IN
SET TN 1,7 IM THT J4Y2 STATIMONTS,

PTAN (1,142 (CAUFLT,
2FAD (1,404 (C2UF (T,

q) oH“N- O4v
) ¢I=2.97)

READ (1,101 (CIIF (T 417) 4,1I=22,97)
OZAN (14191 (CUF{T411)4I52,97)
BTAD0 (14430 (CRUF(T422),1=22,97)
OTAD (14122)(CIF(T413),1=2,97)
MHDQ (1:191¥(C3NF (T4 1R) 4 TI=2,497)
READ (1,101){CRIIF(2417),1I=2,07)
FAD 11,101 ICUF (I w1% ) gl2cey?)

RTAD (1,101)
READ (12,121
RTA0 (1,1(1)
REAN (1,501
PIAT (1,131)
PSA0 (1,141)
PEAD (1,121)
REAN (1,112}
READ (1,101)
AFAD (1,171)
SFAT (1,170
ATAD (1,101)
PIAY (1,101)
FTAD (1,151

(CRUF(I415),122,97)
(GAUT T 1) 43123,37)
(CIUFIYI eV ,122,97)
(CAUF(TLWE3)9122,87)
(CAYF(T458) 4722,97)
(CRUF(T,781,1=2,97)
(CRUF{I,17)41=2,97)
(CYF (I 42601 ,122,497)
(CAUFLI,238),TI=2,€7)
(rauc(I,23),1=2,97)
(CRUF{T 13),I22,97)
(CAUF(I,79),4332,87)
(CBUF(I8))9I=2,97)
(CAUF (I 81),1I=2,97)

FROMAT(&F 11,2

NAMES OF THI VAPIAALES ARS QFAD IN ANO SET TO 4 FOR A LINF PSINT
2 FOR A CALCHMP PLOT,

RTAD (1, 102)NA4E,IPC

FRIMAT (A17,T5)

ANY NTHEP VALUE SUFPRESSSS THE OUTFUT,

IF(PAHE,IN,3HESTND) GC TO 99
IFC(IPCuLTeLeNRIPC.GT.3Y GO TO 901

Ic=2
IF(MHA4F SR IHRFFGA
IF(MAMEZENG3HFZGAR
IF(MAME,, SN AHR=YT
IF(MAME, ER,6HIXTP
IF (NAME, SN, AHPFSH
IF(HAME, S0, AHFSIF
IF(NANE 4 S0N,AHEUT
IFNAME (ENHHIEARL YR
IF(NAME JENGAHFIHZ XN
IFINAME (ENGANTYTLYR
IFENAYE, S0 AHEXTE YR
IF(NAME L EQ,6HFGALYR
IFINAME,ENARHFSAEXR

Wl b Al e g NP P e W W

ICc=1
IC=2
Ic=3
Ic=t
Ir=%
=5
IC=7
IC=9
IC=9
Ic=1]
IC=11
It=12 .
¥C=13



gié=
917=
91a=
Qie=
Q2n=
921z
922=
923=
Q2us=
CFLE
Q2é=
Q27=
924z
929=
93" =
911=
Q32=
CRAS
9us=s
93E=
Q3k=
937=
g93A=
9x9=
Quf=
9Li=
QL?=
QL=
Qki=
QLG=
GLE=
QL 7=
QGuas
QLA=
Q8=
9E¢=
952=
a51=
QFfL=
gte=
9Ee=
a5 7=
S€ 4=
Qga=
9RN=
k=
Qs 2=
953=
Qru=
9€5=
9Ré=
Q¢ 7=
9 q=
9 9=
979=
87:=
972=
973=
97L=
97%5=
976h=

IF(mAME S AHUTILYR )
IF(HAME 2N, 6HUTEXP )
IFINAME, SN BH2Z6 )
ICIRAMT JENeARFAT )
IF(MNLME 43N, RUFSH )
IF(MAME G ERsEHUT )
IF(MAME, 2N SHXNLFE )
IFNAME,EQeAHUIEXEE )
IE(MAMF 4 TN ARUILYVEE )
IF(VANF SN GSHUTBNLF )
TE(LAMF S LHFTUT )
IF (MAUE , S, 5uNnAcE 3}
IF(NAME 204347 7uNE )
)
)
)
)
)
)
]
)
)
)
)
)
)

IF{NAME ,EN wHFNFT

IFINAYE, SN, uHETDR
IFINAYT N uHFACE
IF(HAME JEN,AHYMLF2E
IF (HAME g 294 3HUTL =ML
IF(NAE, SN 6HUTYRNL
IFLMAME (SN EHFARNLF
ICIrAME SR AHYLFNET
JFAHAME SN, FHUNARNL
ITF(HAYE, SN, LNT
IFINANE L 2N, IRYLF
IE(HAME LS04 1HL
IF(MNAMT 5N, TIHWNA
IFtrNaAE, €0, 24P )
IF(MAME SR, THXYNLEAND)
TFINAME 26, 7HYHLSADUY
IF (NAMF (S o 7HYNLFOGA)
IF(NAME,EN,QULRANGH
IFINAYT 4N, THTSADCH
IFIMANE, TN WHERGE

TR IMANE,,ENJBHRNDANR
IF(MAVE, 2N AHWNF LAY
IF(NAME BN KHKORFGA
TF(MAVE JEN, PHXNLFSII
IF(NAMF EN RHANARRYT
IFIMNAVE €N GHEARUL
IF(MAMEGEN,HBRIIRINL
IFIMAME 2N ,AHAPCRAF
IF(HAME 4 £, 6HADRFUT
IF(NAME ,E0N,H6HANREWN
IF(NAME.E7, AHANRNET
IF(NAME 2N, 6HAARNTT
IF(NAME,EN, 6HUYPATD
IE(HAME SN, WHEPDR
IF(NAME BN AHANTIONL
ICILAAF S EN BHANCUST
IF (NAME,EN,648NURUT
IFINANE ZEQ¢RHANUERWO
IF(LAME 4 SQ,6HADNINET
IF(NANE 4 2N, 6HLLRADY
IF(MAMEJENAKUXRANY
IF(HAME s ENqumaAPrCU
IF{MNAME ,F (o HHRACNLF
IF(HAME JEQ,LHGAPE

IF (MAME ,EN,SHGARYT
IF(NAMEL,ZN,OHGARHOA
IF(NAME G ZNGSHGANET
IF (NAME (SN 6HUILFGA

- NS NP WP W et U P N S P W W WP WS W W WP W WS W W NPl W wp ud NP P e
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IC=14
if=15
IC=16
It=17
IC=13
rC=23
IC=22
IC=21
If=22
Ir=23
IC=24&
c=2%
Ic=26
IC=27
=29

IC=29
ir=12
In=31
IC=132
IC=23
1=
In=23%
Ift=3%
IC=13?
IC=38
IC=233
“n=ut
If=ut
In=4?
Tr=L3
TC=bi
IN=45
It=us
Ir=u?
IC=43
IC=wy
I1C=%)
Ic=5%1
I0=€2
I1C=51
IC=Fa
Ic=8%
I1C=56
Ic=%?7
Ir=54%
rC=59
IC=6d
IC=&1
IC=h2
IC=h3
IC=&l
IN=&S
it=£6
Ic=47
ICséa
IC=63
Ir=72
IC=71
Ic=72
IC=73
IC=74
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977= IF(NAME TN, AUNIXRRA ) IC=75
978= IFMHANT TNy 2HNA y IC=76
97c= IF(NAME (E0, BMWEINTIIN=TY
Qpf = IFINAME JEN, EMTAFSA)IL=TE
Q8= IF(VANE,EQ,THIIGCNATY 1C0=73
982= IF(NAME,EN, PHEXTCNST) IC=4)
9at= IF(NAME,EQ,THF3ANNST) IC=A44
Qanu= IF(NAYELEN,AHUICHST ) IC=32
gafF= IF(TR,EN.40) AC TO

Qaas= AF(TIC,EQe2) (O TO 525

Qa7= IFLG=T

QA= MavYisn,

LI ML YR=1,

930=C LAPGI VALUES APT CIVICED 2Y 18 IR 1795 TO ALLCW THEM TO AUTOMITICLY
Q1=C SCALE.

992= PC 1) T=1,187
gsts IF I a0 3Be N T oIl ERITIRAUF(ILTOI=QUF (T, TCY/ 100
9iL= TP I e 70380 I0e30ITICIIF(ILIC)=CRUF(L,I0 /718,
9a%= IF(TC T o7 AND IR LEe92)CaAFITLIC)=CBUF(T,100/710%0,
9Q&= IF(CAUF {2,2C) e T MAXA) “AXA=RIUF(I,IC)
9a7= IF(CRIIF(T 4IC) o RTMAXB) HAX3I=2CBUF(I,IC)
334= 1¢ CCHTINYE
999= IF(MAYR.EGeJe() IFLG=1
1¢04= TE(MIXYA 6T JMAXA) MAXA=MAXA
Jo4=f YHE AUTH SCALING FEATUPT SETS THE SCALS TO THE LARGEST THAT vILL FIT
1¢42=C OM THE PAGE,
130 1= MAX=AXA /76,
aLbs Dv=2:0177%,
1onf= TFRIMAY JLSe 1200060 NY=130%C Y
1¢ne= IFIMiX,LFe 9C30.) NY=3T33,
13%7= IF(MAXY,LE. A%20e) DY=872C,
1312= TFIMAY,LE, 7550.) DY=754L,
{ono= IFIMAXeLEe 7T%0e) NY=704C,
1¢617= IF{4LYeLEe ALGAY NY=ARTIGE,
toli= IF(MAYaLSe SCoted OY=R2IY,
1G612= IF(HEX LSy LGINGY DY=0LIGT,
1342= TELALX,LSs 3Juiie) DY=3000,
101tL= IF(MiX LS, 2853e) NY=28Q17,
1015= SF(9eY LB 20%de) 0Y=2530,
1S €= TE{ALY LT, 122040 NY=1003,
1¢17= IF(MLY4LSe QdNe) DY=3013,
1013s IF{MAY (LE, 3Y),) Cvy=a739,
194%= IFiMAXL=e 7E0,) DY=7E],
102¢0= IF(MAX LEe 72040 DY=T00,
1021= IFIMAY LS, 6.Ce) NY=H350,
1622= TF(UAY LB, S73.) 0Y=S14,
1923= TF(YLY,LE. 400.) DY=u(),
1036z TFRINAX,LSe 30040 DY=3Z4.
122%= IFIMEX,L3e ?250,) 0Y=2513,
1C 2¢= IFtMAY ,LE. Z004) DY=200C,
1027= TR(1aX,L3e 173,) NY=130.
1¢2r= IF(MAY,LE, TE,) Ny="§5,
1€ 29= IF(aY L, 20,) Ny=5c,
16%C= TF{1ax.L2s 2584) Dv¥=25,
1J031= SHMAASN=SU1ISA=SUMAAA=N=SUHAA=SUYBS 0,0
1C 2= ~8N=°29393999949
1033=C THE FALLAWING SECTION CALCULATSES THE R=-SGUARF AND MEAN STATISTICS.
16 nn 20 T=1,157
10*%s IVA=IFIXUIPAUF(IIC)I/DY)#2,5)¢1
10%6= ~IF(IFLG.EN.1) GO TN 2%

1037s IYB=TIFIXUICRUFITLIC) /DY) ¢0,5)¢1



15%5= 21
i1C 0=
i0ui=
itu=
1i&2=

{0 hL3=
{obL=
12uE=
1euE=
16u7?=

104 A=
1JLas=
158i=
1C8Li=
1(¢2= 20
{nc 1=
1C0S5u=
1i5c=
1(5F=
1487z

{1 ca=s
105a=26
1LA7=
10¢1=439
1(~2= 1(X
12k 3=
17L=C THE
icke=
1CFF= 1Lb
1(F7=
1{589=" THE
1C89=
10?19=
1071=
1072=
1373=
1C74= &L
1(07¢=
1076=
1077=
1¢73= F1
1c7¢:
1C&%= 1(F
1021=
1CA2=
1043=

1 st=
1C8F= 1A
100¢6= &
1087=0 THE
4CAAz

1639
1€ai=1C"”
169i=
1692=209
1G693=
1094
1€Q¢= &Cn
10GF=C THE
1097=C V.S

1094=

172

CONTZHUE -
=o{1,I)1=1IvYa
IFIIFLARZN, L) G2 TO 20
IPL2,1I¥=7TY2
2=E3UF{I,IC0)
I=CAIF (T, IN)
IF(NENG14NFLAAFNL0)GO TN 28
ARz AA+
N=Mey
SU4LAaa=SHI4aAa3+AAD
QUM A= 3iIMA T4 AR
SUIM3=S§H13 40
SUMLAS I=SIMAASNsAL®e2
SU¥ISN=SUMISNeAee?
cCONTINYT
TFUIFLGLTNL1IR0 TN 26
FEN= (N SUMAAQ« (TUMAL4SUMTY )28 2) s ({N*SUMAASN=( SUMAA®22))
*S (MESUMASN=({SUMQLB2) ) )
AMTL=SUMAA/N
AMTANS SN /N
I=NETL{RSM
DOTMT L T4 NAMT 4 Ry FSN N, AWMEAN,AMEAN
IF(ICeiNaI5eMF¢IC4iNeI7IPRAINT 1L9
FOOHAT (LH4,EY ,*MULTIALY Y=AXIS VALUE BY 13 FN® ACTUAL FIGURES)
FOCMAT (LH1,AL0962Y42HR=4F743,® RSQUARED=®,F7,3,* N==,3,
¢ HIST MEANS,F7,.74® WMCEEL MEAN®,F?,0)
TP LAALES AFT PRINTZO QN THES LINE PEINTFR PLOTS.,
2THTY q0L
FOPMAT (LIVGIHX R (20HE S804 0040408004 80)) JUuHEEGS)
00 51 T=1,74
SITC BNARITR AND NATA PQINTS ARE PLOTED ON THE LINE PRIN ER PLOTS,
T0="7a]
nNo 81 J=1,121
IPL())=LH
TFLIS01, J)MTI°Y GG TO 61
IPLENI=tpe
IF(IFLALEN.1) GO YO 51
IF(IB(2,0)NF,IP) GG TO 51
IF(IPLUJIGNS,AH ) IPL(J)I=1H»
IFMIRL (J)Ye2041H ) TIPL (J)=1H2
CAHTINYE
PRINT 146,100
FITMAT (1)%y1H®9121824LXy1M4+)
ITz]%e2
IF((IT=(IT/5)2FR) NE,LT) GO TO &N
AY2QVSFLCAT(IT)
PEINT 116,A4Y
FARAAT (M, F7a o2 X 9 1HX4125X,y LHX}
CONTZHYE
A0TTOM AXIS IS PRPINTED ON LINE PRINTFR PLOTS,
PRINT 1G4
POINT {N7?
FR243T {(L2Xy 13 (*JFMAMIJASCNI*))
BITNT 273
FOSMAT (LR Ay LEX G LHIOTT g AN G uHLIIT 19 AX 1972, X LH197 X, 88X,
FuH197L, IX G LH1O975 ,AX ,uHL1976,8X,4H1977 ,AX,LH1G78,AX,4H1979°
IFII=C.EN41) RO TO 23213
IFIINT,.SN,1) GO 7O B2
FOLLOWING AREZ CCNTFCL CARJ3 FOR THE CALCOMP PLOTTING ROU INF. S=E
sUe COMBUTEP LAY USERS GUIDNZ, VOLe VII FOP MORE INFCRMATINN,
CALL PLOTS (IPLNT,1665,0)



t170=

[

L

P9
ALY A 2 ol 5

0o unauog

e
pa
-

[T
-
[N

> IRV RS A
ne

(¥
-
e

-
-
-
0
L

112¢=
1121=
1122=
i123=

1Zu=
112%=
112¢=
1127=
1124=
112¢=
i1%=
113:=
1132=
1133=
113L=

Got

SCh

agp
as
ag
10

S5CF
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T™MT=3 '

CALL PLOT ()e333404=3)

PLM= {¢27,)

SALL PLIMIT (PLM)

YA =3, ¢

¥YPAa(L) =243

IFLA=1

an R I=2,1¢7

¥YRAL(II=RAYFRIT,IC0)

Y3y =CUSHILICY

TE(YSO (I eNT 420 & IFLG=0

COMTTIN(C

CALL SCALT (Y2A,151001%7,1)

TE(IFLG, TNt} GC TN 533

PALL SOALT tYPRG114Cy157,41)
TEIYOL(LS7)4LTe YPA{LET)) YPA([L1E7)=YPA(LET)
TE(YDL(LSTINT,YCA(L57)) YOI(LE7I=YPA(LET) N
PALL AYTIS (3eTy0ed¢NAYE 410,11, 599240,YPA(93),YPA(L57))
CALL AYIT (SaleveldelH 3=13he)90aCol93s15€93920079000+002143,1970)
TFIIFLGLENL1) GO 7O B2L

CALL LINT (MR(2V1,YPEL2)415A4141,0)

TELL NEWPEN (7) .

TALL GOIN (3ed9cele2660911009240+24)

FALL NTW2EN 2)

CALL LINT (XF(2)4YPAL2)+15098+348)

CALL HIH9TH (1)

CALL PLOT (2R409Gedo=3)

0 TO 239

Y ¥v) 214

I TH 232

PIIMNT 1354

FARMAT (1H1)

IFLINT (2Q. 1) GO TO 535

CALL PLOT ()e045+0,9999)

CONTINLE

END
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L=WHITE,Pleh12Ghby 43R,

2=FThe

3=COPIESIUTPUT,1.,

GECATAL My LNy s FTAS 'EX TC D= T TyZH=kRW, 2P=933,

=e£32

= Pr ot M EYEC(INIPUT,OUTPUT,, TLPEL,TAPZOQ) :
7= DIHEHEION VEO(156) yE(2L) 5 LIR(2L) yM0(12)9EBENE {(156) yPBENE(156)
A= FRPLIT(2T) 4P (7))
G=C THIZ P iltv-pir SELDS OATS FOM TAFEDI9 ANID ALLOWS THE USER TO
it= FEalid 94

11=C TRANSFGMO IT BY SELEUTING THE DESISED OPTIUNS. THE DATA IS THEW
12=C WFZITT=. vl TAPTL IH w FOIMAT USEABLE BY TH: MOJEL.
13= afWItl 1
b= PrThiT oy

152900 FOMLTES /27 FOF ALL ENTFIES, TYPFE A Y TO ANSKWER YES AND A N TO AN
1é= Ty IH O NON/
17= - ~LL THTFIES “UST 32 FOLLOWZD 5Y & CASRIAGE RETUPHe/
it= e+ IO TTRATYIATE THE FUN,y DEPRPESS THE ESTAPEZ KEY.* )
1e= Feill™ it

2C0=9C1t FO-n.T(* ZVTEF PUN MAMILTHEZ NAME MAY &2 UP TJ 73 CHAFRACTZIRS LONS®
i= /= 00 IS BSED TO HELP JODEHTIFY TRS QUTIUTH)
22= el Q7255 L) aPHIZ2) s ENE3) ZPNLG) yFNIS)Y JRN(B) 3 ANL(T)
23=932 Fo="aT(7217)
2us= e ITT 8982 LN L) yL=1,7)
25=C THIS OPTI0Y PPTHTS ThEI MINTH NUMBPERS BY YEER
26= FeIlT s

27=91¢C FO=aT(= DO YIU WANT A ChLENDAR PRINTEODES +)
23=C IYN I3 TE SZSULT OF CALLING SUBROUTINE YO~N, IYN IS A Y FOR
24=C YE3 ~ND L ! FO: t0,

Mo Catl YORMNLZYI)
31= JF(ZTN.ENGLHN) GUL TO 10
32= FrlliT 204
33=9{u FeMaTi==- JAd FES NMAR  APP MAY JJUN JUL AUG 3EP OCT*
Ju= > Qv "EC*)
36= 00 w J=1,13
36s= JuU S Rs1,:2
37= Ir-=1%R04Y
32= MIK)=((J=21)=12) +K
3c=5 CCIL.TTHUE
L= PrINT w8, TYP, MO
41=605 FOLAT(IS22(2Xy232))
L2=4 Cn T innE

43=C NMAS IS T LATT CIONTH NUMAZE THAT CONTAINS UPJATED DATA
ho=1p HYuS= 36

uS= PLINT “35,0100
6=930  FU MaT(* H:S HISTORICAL DATA BZEN UPDATED PAST MONTH NUMBER*I4,
b7= - s=z)

“wh= Calu YORMOIYI)

49= IF(IYH.EQ.tHE) GO TO 13

5C=12 FrIUT 449
512240 FuTheT (e TUFDUGH WHICH MOGNTH NUMGER HAS THZ DATA BEEN UPDATIDZ*)

52= FELD 2,105

53= POl o GTeB04 JANI. HMOS.LT. 156) GO TC 13
S4= Pl vk

65z QL4 FO-MATI® INVALID SHT2Y. TFY AGAIN®)

56= GUL TC 12

E7=C VEC IS5 Ah sP23AY ZH WHhICH DLTL IS STOKED SEFQORE IT IS
58=C WRITTEZ.1 N TAPF1.

5913 PLaD(F9,957) (VEG(I) 312 1,NMOS)

64=95¢C FOrDATIBFL o)

61i= WFITE (L 945) NMOS



622946
k3=
bL=
65=96(
EE=
7=
YA
RC=
7¢=
7T1=961
72=
7T3=14
Tu=2962
75=11
76=C IF

77=C AF:Z
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FL N T (25)
(14976 Y (VEC(I) 92=1,HNCS)

;*'nr “RQ

FG-MuT(® DO YAOU WANT T USE OPTISISTIC FORFCASTS (ENTER Y )DIR FESS
#2070/ FOSECRITSLENTER N Y OF EMPLOYMENT AND UNEMPLOYMENT RATES
+434) .

Canl YCRYMLLYN)

SF(ZTYHJENSLHIDGO TU 14

W lTF (1,95 0)

FoemaT (= 9p=InlsTic=

6L T it

Wric (19962)
FG2MaT(=PE-SIMISTIC)
IF(IYNJEQatHIY GC TO 23
CPTINISTIC “CrCASTD ARE USED,EMPLOYHMENT A NO UNEMPLOYMENT
SLel F oul “HE FIF 3T 8 GA-DOS.THE MEXT 8 CARDS CONTAINING

TusC FPEZSIMISTIL DATA ALFELC THEZN SKIPPED. THING IS USED AS A
7esC PLACIHOLDE- INLY,

8c=

é1=

62=
83=5865
glLs=
85=C IF

86=C SC~

FEAC(2%,95 3¢ E(I)piz1,y206)

REQN(Q3,65 ) (1 (2)s121,420)

FImD (99, 9+8) THINLG

FL-VTUAF e 3/7/7777)

Gy TO 25
PEZLINILTIC VALUFRL &€ USED,THE FIRST 8 CARDS ARE SKIPPED.
AP 215 UIED 4C A PLACKHOLDER ONLY. THcN EMP. AND UR.

87=C DATA b ~&-U F (M THE NEXT 8 LAMUS,

83=2C

93=25
9L=27(
95=
9¢=

Q7=

9%5=

99=
120=
1o8=
142=
163%=29
1iew=378
126=
Ch=
1.7=820
1CA="-
13Q=
1i0=

-

120=3¢
121=
122=

mEmd (S, 966) L0 AF

PER{O1,M5 ) E(,)y2224,206)

:'._.-9(1-' as )(]"’(...)|.'1’2‘0)
S 5¥C*T ;v” LLLONS THT USZIX TO MAKE (HANGES IN QUARTERLY
LOY T &1 UN;-I"F‘L-)YHENT FOSC&LSTS.

FFEZNT 972

FO-MAT(> DI ¥YHU WISH A LISTING JF EMPLOYMENT AND JUNEMPLOYMENT OATA
4 ~/+ FuP PPSSIELE CHANGESE+)

CALL YORMN{ZIYN)

IFLIYN.EQeibi) GU TO 35

Ig=¢

0U 29 K=1977,1982

J0 23 J=1,406

t=ICe1

PEZIT I75,KyJ)E(IC)yUR(IC),IC

CLhTInue

Fubita™ (21524 ,311) EMPLOYHENT= *,F8.2s* UNEMPLOYMENT RATI=*,4F8.4
= LT tiDes +51I3}

PET!T RDB

FORAAT(* 0 YO WISH TO ALTER ANY EMPLOYMENT OR UNEMPLOYMENT VALUE
+3-)

Setl YORHI(IY')

2FEZYNhe QL 1HI) GO TC 35

Fe2VT Q45

Fo=aT(» FOA FACK VELUZ TO #E ALTERED ENTER 1 IF IT IS 3N IMPLOY®
*+MELT FIGURE*/

+o0k 2 ZF IT IS AN UNEMPLOYMENT SATZ , ENTZIR THE QUAFTER NU4IER™/
++ (+r ETHEE® 1 AND 26) AND THE NEW VALUSS. TNTRIES ARE SEPARATED 3Y
+0HE COMME,4/+ KEIH ALL COSRECTICHNS HAVE BEEN ENTE2AED,TY?E 2,9,9
+2/74e THE FOLLCOWING IS & SAMNPLE *//+ 1912,390703G%*/7s+ OHLY ONZ ZOR
#£FCTIUN PR LINE 25 PESMITTED, COMM.S MUST */* INSERTZD INLY AFT
¢S~ TH: 1 CF 2 £1D THE QUARTER NUMBER.*)

FEAD g ITHH0, vaL

+F{ZT +EQ. 9) GC 70 35

IF(ITeEQel o AND e VALLT 240500040 aITeEQe1eANDVALLGT J4503GG3)
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122= +G0 TO 3

12u6s 6 T0 22

12531 P=INT Glp,VaL

12A=29R6 FURIAT(FL044-28 &N TNVALIO ENTRY. TRY AGAIN®)
127= e T 3¢

128=32 SF{IT ECa24ANCoVILGT0.2)60 TO 33

120= Gh 0 J&

130=37 FrllT 937,Vao

131=987 Fuosl AT(FL045+18 All INVALIO ENTRY, UNZMPLOYMENT RATE®/
132= o TrouLt F IN utCIMAL FORMe  TRY AGAIN®)
132= ¢C 70 32

13430 o M $H T

135= IF(IT +EQ. 1) E(N2)=VAL

13h= <F(IT .EQ. 2) Ur{NQ)=sVAL

137= e 0 32

134=35 cui s

139=C SUP=OLT Ny INTEF? INTERPOLATES THE GUARTETLY JATA AND
1-0=0 MaiKE3 =UI FO®IASTS,.

14iz45 Cob IHTE'P (E U=yNHOSyINT,H1)

142z JC 5¢ I=1,15h

142=57 vicil)i=1,.:

146z PeINT 100,

165=1C0. FORPAT(4 N0 YOU WalNT TO HMAVE THEZ INSUSED UNEMPLOYYENT RATt TRIGGER
L wi= ¢ THE /% “XTEINDED P>0GRAMZ ¥ OR Nz*)

1u7= Cebu YORH(ZY.D

LLis LFCLYN oE%e LHY) GO Tu »35

16323 TAUTY 29 SET "0 1 IF THERE IS TO BE AUTOMATIC TRIGGERING
150=C OF TH= EXTEHOSD PPOGAM AND IS SET TO 2 IF THE USER IS
15L=C IS5 Guiis TO0 T-IGGEP THE PRILRAMS,

132= suvo=2

153= 66 TO 6L

15u=658 TR IVES |

155z6(0 WAhITE (1,345) IsUTD

15h= “FCIAUTO +EQ. 1) GO TO 90

157=C THIS ZECTION 4LLOWS THE USIF TO SET WHEN THEZ EXTINOED
158=C AND FUE P-~05R4MS TUFM ON AND CFF.

159= F-INT 2101,

160=1013 FoFJAT (= THT FEGULAR 2ENTFITS PROGRAM IS THE DJEFAULT 02T:ON. YQU
i1a1= + el =/4 CH&HGE TO ESXTZMDED BY ENTESING 1y STARTING MONTH MUMSER,
i62= +SU0INE =7 MONTH [IUMEES,; CR FEOFRAL SUPPLEMENTARY BENEFITS EY
1622 $THUTTHING ~/=~ 24 STARTING MONTH NUMUER, ZHIING MONTH NUM3IES, SiMe
1 hlz #-FLZ JHPUT =/+ WOLULD HE /7% 1, 875 91, =//* 0OF *//¢+ 25 8L,101
1£5= 427/~ TACH EHTRY IS ONE LINE, ENTRIES LRE SEPARATED 8Y COMMAS. TYPE
166= 4/ 9,9,9, HHEH 2L ENTRIES ARE COMPLZTE.*)

167=65 FTAQ -y I2FOG, M1y ML

inaz JFLIP0G JEQe @) GG TO 101

1609=" :F (I7F00G +E0e 1 ) 30 TO 70

170= +F (17206 LEN. 2) 6G) TO 80

171= G 70 65

172=70 DU 75 I=M1, 9L

173=75 VEC (Z)=2

174s= Gy “C 65

175=8C ¢ 45 I= Miy, ML

174245 VEC(I)=3

177= GU TO 65

178=9¢ Ll 95 I=1,11

175565 VEC(I)=s2

162= . VU 96 1512524

181=96 VEC{(I)=2

162= Du 97 1=29,51

133=97 VEC({I)=1
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1ou= Du “8 I=52, 156
145293 VIC(I)=2

16h= DS 99 I=R2, S4

187= I35(11=1

187290 CihT I Ue

1362101 01T IUE

19¢ WEITE(1,1723) (VEC(I) 9I21,156)

1°1=1C23
162z
193=C TnE

16L=102€ FukHAT (> 30 YOU WaNT TO CHANGE FS3 TO A 13 WEEK PROGPAM ANYTIME IN
195= + THIZ FUTYU FE~/+ (THZ DIFALT VALUE IS s8)*)
195 = Cile YOPH(ZYID)
197z IFLIYN JEYe hN)IGO TO 162
138z FranT 103:;
19321232 FUF AT (" THTLF THI MONTH MNUMEBER OF THZ CHANGE TO 13 WZEL ¢)
200= FIa) =y NFEQ
2€L=10¢C We3iTE (1. 1C74)
25254034 Fit T (IX 0l *)
203= P-InT 14035
2C4=0 TrRE USE: AN TET THE CATE OF COVERED ZMPLOYMENT.,
2:5=3035 FOTAT(® ThE GEFaULT VALUE FOR COVERED UNEMPLOYMENT IN THI®/
2iks +* FUTUFRE .S 95 PE= CENT, 00 YOU WANT TO ALTER THIS VALUZ :i*)
207= CaLL YOPH (IYN) )
208z IF(TYNGEQei DGU TO 135
299= PEIiT 1046,
217=1245  FuZ n™{* “NTEZR THE PEZ CENT COVERED EYPLOYMENT AS A ThD D.GIT-/
211s= += Valug VITHUUT 2 DZCIMAL.*)
12=1039 a0 F
21z CF(CT GLELLJ e AMDGHEEWGE 7CIGO TO 162
21u=1C3 F-I4LT 106,132
215210061 FUR ‘%" (I5+IS AN INVALID ENTRY, TRY AGAIN*)
21h= 50 TU 1032
217=162 CuNTI'WE
2ias= W 2TE(L1y9u5) HCE
219z G 70 110
220=105 1oE=95
221z WrITE(L ,965) NCE
222=110 CruTIIUF
222:= PoINT L10uS
224z=C Q0 IS wh.TTEN ON TAPEYL IF THE TAFULAS LISTING IS TO BE

FOmna™ (48524 0)
PZIdT 1825
LSES L&N ILT FSL 70 A

13 WEEK P=OGRAM.

226=C SYPPAESIFI. 4 IS WRITTZN OMN TAPEL IF THE LISTING IS NOT
226=C T35 BI SLPrREGAED.

227=1C4LS5 FIFIAT(- TQ Y(CU WISH TC SUPPRESS THE TAEULAR LISTING*
223= ¢4 OF THFEa/s MONTHLY VALUES FOR ALL VA<IABLESE*)

229= CoaliL YOFH (LYN)
23t= SF(IYR.EQ.1HY)IGUL TO 115
231= WirITE(149150)

232=1065¢

FLEFAT (WX =0 )

233= 0 7O 120

234=115 W-ITE(1,41°.55)

235=1(058 FLrri"(aX.=1+)

23h=12C COLETINUD

237=121 Pe NT 136

23R=C THIS DECT.OM LLLCHWS THE USEZF TO SET THZ GROWTH OF LVERAGE
239=C WIEXLY <FLEFITS

264021065 FOR4AT(~ THERE ARF FIVE POSSIYLE WAYS TO CONTROL THE GRIW'H OF%/
241= +< AVE-AGE WEZKLY -EMEFITS.=/* TYPE 1 TO HOLD THE RATE CONITANT®
2u2s= ¢* OvE- TIME.~/* TYPZ 2 TO ALLIOW FOR A CZRTAIN DOLLAR INCRIASE®/
243= Lo PER MUNTH wAISH vQOU WILL THEN BE ASKEJ TO SPECIFY.*/

2hbz ¢ TYPF 3 TO ALLUW FOR BENEFLIT LEVEL GRIWT+ 8Y A FIXED®/



2ub=
2uLRz
2u?s
2Li=z
2u4Qs=
250=
251=
252s=
253=125
25u=

178

* PER'FNTAGE PEF MONTH WHICH YOU CAN LS 3SFECIFY.%/
++ TYPe & "0 ALLUW THE HISTORICAL FER ZENT INCREASI®/
+e PER HUNTH OF 00541 TO OPZPATE INTO THE FUTURE.*/

++ TYP{ & 70 sLLUW FOR STEP INCRZASES OF AVERAGE WEEKLY®
e/ BENTFIT LEVIL®)

FEAD g ravh

IFCIARE oL T 41 40F s MAWR GT.5¥G0 TO 125

3G T 130
PY LT QUL
e T0 121

255=C N&Wh IS TvE UTEr OPTIUN SELECTED(1-5).

254=13(
257=1026¢
25n8s
253=135
2658=1066
2hi=
2:2=4L5S
263=1(07:
2has=

2e5=C DOL

P
2h7s
2BA=
2h3=155
270=1C75
271=
272=

ke ITE(L g 9L5) ik

Fumitdt (F1°.5)

GJU T0 (13%,165,155,1h5,166)NAWE

WrITE{ls1:6R)

FORMAT(=G 432%)

LY TO 170

P 21T 197

FO= 147 (+ ENTER THE DOLLAR INCREASE PIR MONTH WITH A JECIMAL .*/
= FOF CYAWPLE = = 50415 “)

I5 TH. DOLLA= THGRESSE PER MONTH,

rTaid *,000

M. ITE(L1,1765)00L

r0 Y0 179

PFILT 1C75

Forsgig= “n7:72 THE Pe=0ERT LEVEL UF 6-0nin “Sx nunin wilH A =/
#/° FO- EXLHPLE.weS WOULD HEAN HALF QF ONZ PER CENT PIR MINTH )
SERD -,PESC

273=C PIRC .5 TrE F FCTNTAGE SROWTH FER MONTH.

27u=
278=
27h=10746
277=
278=156
279=
232=
241=166
282=C THE
293%=1C83
23bLz
235=166

235=C TrZ

IF(FE-CeL™ 40,1060 TO 156
PIUT 1074,FIRC
FUF'IAT(F1 .5+ IT QUT OF BOUNDS. TRY ALGAIN®)
GO T 165
ColimINUF
WEITE(L,1°R5) FEFD
GO Tu 170
WriTE(1g1:8Q0)
BiSTO ICAL GFOMWTH PATE(1,005641) IS WRATTTEN QN TAPEL.,
FORMLT (> 1.00541+)
Gu T0 170
F-Iv7 1481
S SECTICN <LLOWS THE USF% TO SUILD 4 P-OFILE OF FES. AND

287=C EX¥, Ei.EFIT LEVILS.

2d4s1041
2d93=
299=
29l
292s=

FOkAnT (¢ FOR THE 2ESULAN PROG2AM ENTE2 THE MONTH,A *
a= COMrE, 2HD THE -, DOLLAP AMDUNT OF THE STEP INCREASE FOF EACH®
+o STEF. TAAUPLE//>4Uy51.42%//> THE DEFAULT VALUE IS 43.€2. TYPF
+ Q93,490 ~( TMD*)

UE 167 K=1,156

293=C PSENT 2% -N 4°F.Y COMTAINING EENEFIT LEVELS FOR THE REG PROGREM,

29u=1A7
295=17h9
29k=
297=
238=i6d
299=
330=169
3li=1048?
3d2= .
303=
JGusC
305=4773

ALELE(K) =4E 62
EEAD =y 006y aiT

SFUHOXY 6T 15R)G0 TO 169

DU th+ K="0X,156

FUENELK) =-MT

Gu TO 1767

FFINT 1042

FOF T (= THTIZ THE MONTH, A COMMA, AND THE DOLLAR AMOUNT FOX THE®
¢= EXTTHOE.4/* PHOGRAM. ENTER 939,999 TO ENO*)

DO 2770 K=1,156

EFEHE IS oM AKRWY CONTAINING BENEFIT LEVELS FOR THE EXT PROGRAM,
FOENE(K) 254,71



ILN=
JLi=
Ju2s=
3622
JLu=
345=
JLh=
JH?7=

171

i89y

172

1892

C THE

170
1233

179

e.Lp .’H.‘/', 4T

FUHUAJGCTLASHR)GL TO 1775

09 1771 K=i1Uy 4156

FOELTI) =ANT

i TO R

FeIT LATR

FLENET(® D0 YOU WISH A PRGFILE CF REGULAR AND EXTENDED 3ENIFIT®
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BASIC SOURCES OF HISTORICAL DATA
AND CONVERSION PROCEDURES
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]O.

1.

12.

]30

4.

15.

16.

Table 1

192

Sources of Data Series

Series
Total Civilian Labor Force
(Michigan)
Total Employment (Michigan)
Total Unemployment (Michigan)
Unemployment Rate (Michigan)
Unemployment Rate

(United States)

Number of Working Weeks
Per Month

Michigan Liable Continued Weeks
Claimed Compensable - Regular
Benefits

Michigan Agent Continued Weeks
Claimed - Regular Benefits

Michigan Liable Continued Weeks
Claimed Compensable - Extended
Benefits

Michigan Agent Continued Weeks
Claimed - Extended Benefits

Michigan Liable Continued Weeks
Claimed Compensable - FSB

Michigan Agent Continued Weeks
Claimed - FSB

Michigan Liable Initial Additional
Claims - Regular Benefits

Michigan Agent Initial Additional
Claims - Regular Benefits

First Payments - Regular Benefits

Michigan Liable Initial Additional
Claims - Extended Benefits

Dept. of Commerce/Bureau o

Sources

MESC Civilian Labor Force Estimates

Benchmark Serfes 3/74:1970-1974
Benchmark Series 3/75:1975-1977

Same as Number 1
Same as Number 1

Same as Number 1

Survey of Current Business, U. S.

Analysis 1970-1976
Bureau of Employment & Training/

Employment Planning Division - Policy

Unit estimates.

MESC Program Statistics Series C
1970-1977

MESC Program Statistics Series C
1970-1977

MESC Program Statistics Series D,
1971-1972, 74-77

MESC Program Statistics Series D
1971-1972, 74-77

MESC Program Statistics, Series D
1975-1977

MESC Program Statistics, Series D
1975-1977

MESC Program Statistics Series C
1970-1977

MESC Program Statistics Series C
1970-1977

MESC Program Statistics Series C
1970-1977

MESC Program Statistics Series C
1971-72, 74-77

Economic



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.
28.

29.

30.

31.

32.

33.

Series

Michigan Agent Initial Additional
Claims - Extended Benefits

First Payments - Extended Benefits

Michigan Liable Initial Additional

Claims - FSB

Michigan Agent Initial Additional
Claims - FSB

First Payments - FSB
Exhaustions - Regular Benefits
Exhaustions - Extended Benefits
Exhaustions - FSB

ADC-R Caseload

ADC-U Caseload
General Assistance Caseload

ADC-R Case Openings
(rate entering)

ADC-U Case Openings
(rate entering)

General Assistance Case Openings
rate entering)

ADC-R Case Closings
(rate leaving)

ADC-U Case Closings
(rate leaving)

General Assistance Case Closings
(rate leaving)

Sources

MESC Program Statistics
1971-72, 74-77

MESC Program Statistics
1971-72, 74-77

MESC Program Statistics
1975-1977

MESC Program Statistics
1975-1977

MESC Program Statistics
1975-1977

MESC Program Statistics
1970-1977

MESC Program Statistics
1971-72, 74-77

MESC Program Statistics
1970-1977

Monthly figures derived through inter-
polation of Quarterly Caseload Data

Series C

Series D

Series C

Series C

Series D

Series D

Series D

Series D

from Dept. of Social Services
(Data Reporting Section).

Same as above
Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above



Year
Month

1978

Feb.

Juy

A
No. Working
Weeks Per
Ma,

4.6
4.2
4.2
4.4
4.6
4.0
4.6
4.4
42.
4.6
43
4.4

4.6
4.0
4.2
4.4
4.4
4.2
4.6
4.2
LX)
4.6
4.0
4.6

44
4.0
44
4.4
4.2
44
4.6
4.2
a4
4.4
4.2
4.6

4.2
4.0
4.6
44
4.3
LX)
44
44
4.4
4.2
44
4.6

B
Mich. Liadle
Continued Wesks
Clamed Com-
penasble
(Compensabie
+ Waiting Week)

2,985,963
334,262
231,798
300,508
273,392

191,751
310,000
140,163
421,140
111,658
139,518
146,718
185,062

2,821,931
262,387
197,420
259,321
172,655
185,500
188,215
354,532
371,869
173,592
130,549
169912
150,010

6,216,611
377192
582,008
$20,509
349,620
448,303
433,788
480,236
677,766
470,411
441,469
617,391
609,728

6,623,548
133,709
777,081
663,006
613,573
537,989
478,338
413,935
686.167
467,902
347,443
413,197
493,983

Mich. Agent
Continued
Weela Claimed

52,877
6,603
$,961
5.360
4,743
3,307
3,641
4,165
4,546
3,913
2,939
3,237
4,272

50,973
5,239
4.560
5,532
§,451
3,183
3,344
3.901
4.144
M3
1486
3,628
4,538

10T R18"
7,414
10,081
N
8403
7,388
7.721
7.744
9,251
4,787
8,358
11,158
11,175

153,054
14,503
16,779
14,504
13,256
11,744
11,137
10,064
12,545
12,190

9,929
11,643
13,680
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Table 2
Ragular Program

Total
(Person-
Weeks)
D=p+C

3,038,542
330,868
337,759
306,068
178,138
198,058
213,641
244,328
425,688
225,571
142,457
149,942
189,338

2,871,908
267,596
303,980
264,843
178,106
188,643
191,559
258,433
383,013
176,908
133,438
173,537
334,048

6,313,639
384,406
592,059
$29.680
558,023
455,788
441,509
495,980
627,017
479,198
449,927
628,649
631,503

6,776,599
748,212
793,860
677,590
426,034
549,733
486,672
424,019
698,713
481,092
3s57.an
434,840
507,663

E
Approx, Level
of Ul
(Person-Months)

a-%

697,513
71.927
80419
72,873
63.213
42,404
$3410
83,118
96,747
53,707
30,969
33,700
43,031

663,802
58,173
65,748
63,058
63,206
42,876
45,609
56,181
90,955
40,206
29,008
43,384
5,401

1,458,778
87,368
148,018
130,382
126,823
108,321
100,342
107,822
163,878
100,909
102,233
149.678
138,109

1,564,382
178,188
198,465
147,302
142,462
130,889
110,607

96,368
158,798
109,330

85.089

96,555
110,362

F
Swndardized
Lavel of Reg U.1.

F=E 4348
Iy

696,962
61,940
83,198
75,388
62,432
40,083
$8,017
$0,170
95,537
$8,562
29,282
36,933
42,493

668,123
§4.948
82.27¢
68,238
62,416
412,340
47,184
$3,067
94,096
39,703
27,400
47,126
53330

1,464 362
86,272
160,781
118,877
125,238
113,368
99.089
101,948
169,213
107.547
100,955
154,046
127,620

1,571,896
184,296
218,583
139,137
140,681
135,408
109,228

95,163
156,813
107,972

48,026

95,348
104,244



1972

1974

Feb,

1976
Jan.
Feb.

May
June
July
Aug.
Sept.
Oct.

Dec,

4.2
4.2
4.6

4.6
4.4
4.2
4.6
4.2
4.4
44
4.2

4.6
4.2
4.4
4.2
4.6
4.2
44
4.6
4.0
4.6
4.4
4.2

4.6

4.0

4.2
4.4

4.0
4.6
4.4
4.2
4.6
4.2
4.4

4.6
4.0
4.2
44
4.4
4.2
4.6
4.2
44

4.0
4.6

4.4
40
a6
a4
4
4

4.4
(K]
43
4.4
4.6

5,459,800
562,094
580,259
611,083
479,811
456,657
301,668
550,928
541,176
309,444
311,027
326,570
39,117

3,876,526
499,619
429,780
454,247
386,086
330,158
270,112
310,828
397,187
243,279
286,096
278,517
340,345

6,635,092
765,703
945,267
894,624
910,288
735,869
$62,104
620,333
681,200
$04,728
505,782
546408

1,081,792

13,156,45)
1,479,260
1,506,558
1,623,927
1,451,044
11334872

978,083
965.074
912,014
737,680
783,023
669.359
911.958

914,404
833,932
946,188
755,808
621.864
604,154
670,947
724,018
591,044
577,671
660,549
794,473

[

138,030
14819
15,544
16,566
12,808
11,034
10,409
11,333
10.872

8,208
04
8622
8,481

98,903

11,614
10,099
10,376
1,701
1,203
6,367
7,639
7,872
6,449
1,640
7,434
8,449

138,837
15,798
15,117
14,001
12,936
11,168

9,836
11,732
10,748
10,718
12,699
13,291
19,946

321,516
817
26,524
28,942
17,448
24,934
25,209
28,458
36,858
27,363
26,970
23378
30,408

40,522
27,084
2937
23,874
19,674
23,511
23,683
23,751
23416
21,297
3,879
25,296
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Tabls 2 (Continued)

D

5,507,829
576,913
$95,798
617,619
402,619
468,691
392,077
562,137
$52.048
317,682
319,461
335,192
357,598

4,318,107
511,233
439,839
464,623
393,787
337,361
276,419
318,467
405,039
251,728
394,536
186,081
348,994

8,793,929
781.498
860,384
909,455
933,224
747,037
571,940
632,063
691,948
516,843
518481
$59.696

1,071,758

12,677,967
1,504,297
1,533,082
1,653,869
1,478,489
1,157,806
1,003,292

997,332
939.669
765,043
809,992
691,630
943,366

955.008
381,016
975,556
779.382
641,538
686,665
693,629
747,767
613,860
598,968
84,428
821,468

1,293,233
137,360
145,887
136,439
123,158
101,889

89,108
133,847
120,010

75,631

72,608

76,180

84,142

980.876
111,138
104,724
105,596
93,752
73,339
65,828
72,3719
88,052
61,932
64,030
63,012
83,004

2,026,188
169,891
215,096
116,837
213,096
162,399
142,988
137,408
157.361
122,963
112,713
113,361
243,581

3,110,628
327.043
383371
393,540
336,020
263,138
238.879
216,811
213,730
173,873
176,088
173,158
108,080

117,046
330,254
112,077
177,132
182,747
156,060
187,643
169,947
139.514
142,611
[EERLT
178,380

F

1,300,820
142,102
146,754
128,878
133,777

98,241
87,998
138,468
113,238
78,343
71,697
75,228
18,082

988,602
104,977
108,339
104,276
96,988
69,274
68,101
71474
83an
68,360
60,480
64,199
85,963

2,033,448
160,473
133,648
224,013
209,443
153,397
135,317
129,738
154,293
127.208
106,463
137,861
240,537

3,127,236
308,913
416,328
407,127
331,820
259.843
147,126
204,791
231,483
171,700
166,324
188,092
193,711

314,334
239,250
200,221
174918
158,021
154.109
188,672
167,023
137,770
147,838
153,607
168.080
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Yesr
Month

Nov.

1974
lan.
Feb,
March

June
July

Sept.
Oet.

Nov.
Dec.

No. Working
Weska Pur
Mo.

4.3
4.0
4.6
44

44
4.4
44
LX)
42
4.4
4.6

4.2
4.2
4.6
4.0

4.4
42
4.6
43
4
4.4
423

4.6
4.0
4.2

4.6
4.0
4.6
44
4.2
4.6
4.2
44

4.6
4.0
4.2
44
LX)
42
4.6
42
44
4.6
4.0
4.6
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Table 3
Extended Program
B [~ D
Mich. Lisble Mich. Agent Total
Continued Weeks Contlnued (Person-
Claimsd Com- Weela Clsimed Weeks)
pensable D=B+C
(Compensabls
+ Waiting Week)
126,539 2 126,561
130,661 146 130,807
114,402 198 114,598
128,062 233 128,296
134,174 352 134,426
125,858 204 115,842
98,679 104 98,943
106,911 310 107.221
115,088 418 116,306
33,499 339 83,838
92,416 383 92,779
98,397 344 94,741
96,510 851 97,061
99,246 887 100,103
116,236 1,243 117,479
34,641 698 39,339
1,268 275 2.543
208 167 378
[ 1 107 118
[ 47 3
5 ks M
] 13 18
] ] [1]
o ] [}
0 0 [}
0 ° [}
0 0 [}
117,104 114 111,218
176,019 248 176,267
164,602 m 164,933
191,012 236 152,048
144,703 154 144 857
137214 134 137,348
131,954 150 132,104
115,093 124 115,217
183 41e 173 153,589
- - 180,068
- - 153,580
- - 192,637
- - 244,290
- - 281,600
331,417 2,998 324418
379,798 i 382,909
338,321 3,077 331,398
334,882 3,616 318,469
299,620 3,082 303,302
243418 3,378 246,790
291,690 3,982 293,672

E
Approx. Level
of EB
(Persoa-Months)

-2

30,134
32,702
24,913
219,158
33,006
28,600
22,487
24,368
16,433
19,961
21,008
31,465

23,110
22,834
28,539
9.838
$83

s

27

-
[-2-% % NV

26,640
38,319
41,233
33,084
3392
32,702
28,718
27,433
34,907

39,362
38,898
45,866
85,978
64,000
77,242
83,241
70,904
74,652
65,938
61,698
64,277

F
Standardizad
Level of EB .

E
F= x 4.348

31,174
35,523
23,832
38,794
3,111
28.243
22.206
34,064
26,103
20,681
30,823
20,276

23,908
24,657
24.123
10,683
$22

te

a8

11

- X W

[-X-N-)

26.307
36,196
44,790
.22
R AR
33.80
27,126
18,380
34,470

Iniso
42,250
47,450
£8,27¢
63,200
19,908
78,627
81,628
73.719
62,380
67.019
60,713
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Table 3 (Continued)

A ] [ [+] E F
1976
Jan. 4.4 229,309 2,253 231,562 42,618 51,970
Fab. 4.0 209,178 2,716 211,894 52,974 87,542
March 4.6 242,187 3,011 . 245,198 $3,304 50349
April 4.4 220,393 2.656 223,051 50,693 £0,060
May 4.2 198,219 2207 197426 47,006 48,629
June X} 212,674 2288 214,062 48,876 48,267
July 4“4 177,889 2,080 179,939 40,898 40,384
Aug. [X) 183,019 3131 . 188,240 42,100 41,574
Sept 44 167,616 2,014 169,630 38,352 38,070
Cct. 4.2 153,564 1,711 154278 36,732 38,000
Nov. 4.4 161,847 1.830 163,677 37,199 36,734
Dec. 4.6 171,028 1,811 172,839 31,574 35,491
1977
Jan., 44 187271 1,731 169,002 38,409 317,939
Fed. 4.0 164,346 1,589 185,938 41,484 45,062
March 4.6 200,824 2,328 202,949 44,119 41,673
April 42 185,563 1,667 18%,230 44,379 46,118
May [ X} 182,643 1,878 : 184,518 41,936 41,412
Juns 4.4
Iy 4.2
Aug. 4.6
Sept. 4.4
Oct. 4.2
Nov. 4.4

Dec. 4.4
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Table 4
Federal Supplemental Benefita

A B c D E F
Year No, Working Mich. Liabls Mich. Agent Total Approx. Level Standardized
Menth Weeks Per Continued Weaks Continued (Person- of FSB Level of FSB
Mo. Caimed Com- Weoeks Claimed Waeseks) {Person-Months) FsE 4343

pensable D=p+C Eal *

(Compensable A

+ Waiting Week)
1978
July 4.6 402,622 1,382 404,004 87,837 92,958
Aug. 4.2 321,445 1,487 322,902 76,881 79,538
Sept. 44 357,886 1,730 359,586 81,724 80,702
Oct. 4.6 369,145 2,009 371,184 80,688 76,213
Nov. 4.0 335,676 2,042 337,718 84,430 91.M2
Dec. 4.6 428,485 2,468 430,950 93,683 88,492
1976
Jan, 4.4 367 339 2,08t 349,340 43,940 82,890
Feb. 4.0 338.247 1,064 340,311 85,078 92,416
March 4.6 377,737 2,197 370,934 82,504 78,036
April 4.4 335,290 2,056 337,346 76,670 78,711
May 4.2 293,329 1,370 294,699 70,166 72,589
June 44 321,663 1,85 323,216 73,458 72,540
July 4.4 276,304 1,311 277,618 63,094 62,306
Aug. 4.4 287,543 1,388 288,898 65,659 64,838
Sept. 4.4 269,823 1,167 . 270992 61,589 60,819
Oct. 4.2 343,77 933 244,737 58,269 60,281
Nov. 4.4 260,354 1,018 261,869 59,516 $8,772
Dec. 4.6 158,199 886 289,088 50,453 $3,324
1977
Jan. 44 240,927 738 241,662 34,922 84,2337
Feb. 4.0 334,025 749 224,774 $6.194 61,040
March 4.6 258,208 1,090 359,218 56,359 83,244
Aprit 4.2 152,543 1,124 254,067 40,492 62,581
Msy - 4.4 178,546 1,077 179,623 40,823 40,313
June 44
July 4.2
Aug. 4.6
Sept. a4
Oct. 4.2
Nov. 44

Dec. 44
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Tabie §
Regular
[nitial Additional Claims First Payments
A B c D E F G H !
Your No. Working | Mich, Liable Mich. Agent Total Weekly Per Weekly Initial Additional Standardized
Month  Weeks Poy Per Moath Per Month (B+C) Average Moath Average + Fisst Payment » RUIL
Month (g, ({) Wookly, Arproes RUL | 4 2as

1968

lan. 4.6 18,527 440 25,967 3,645 17,149 $,898 11,580 20,141
Feb, 4.2 30,287 454 30,711 7312 19,739 4,697 12,009 52,179
March 4.2 14,416 243 14,639 3,490 15,988 3,807 7,297 31,708
April 44 15,042 264 12,108 2,751 13,513 3,071 5,832 15,288
May 4.6 11,983 214 12,167 3,645 9430 3,030 7.340 20,190
June 4.0 13,968 238 14,206 3,552 11,388 2,839 6,391 11,756
July 4.6 23,234 32 33,563 s,122 19,198 4,173 9,298 40,368
Aug. 4.4 21,624 134 21,888 4,963 15,416 11,140 22,108 96,018
Sapt. 42 8,820 326 9,046 2,154 16,982 4,043 6,197 26,914
Cet. 4.6 11,446 217 11,683 2,538 8,213 1,79¢ 4,33 19,600
Nov. 4.4 185,068 a9 16,911 3,491 3,822 2,101 $.993 24,216
Dec. 4.4 15,065 294 15,359 3491 13,588 3,081 6,572 28,342
1969

Jon, 4.6 15316 299 18,618 3,398 33,226 5,049 8,444 36,672
Fob. 4.0 17406 k1S 17,733 4,431 10,120 5,030 13,802 4,101
March 4.2 11,091 278 11,366 2,706 1309 314 6,020 26,148
April 4.4 24,744 273 25,017 5,886 13,414 3,049 8,738 37,936
May 4.4 11,208 157 11,368 2,583 9.974 2,267 4,880 35,398
Juns 4.2 16,096 250 16,946 4,038 12,316 2,932 6,967 30,258
July 4.6 $9,872 36?7 60,239 13,096 24,932 $,420 18,516 80,413
Aug. 4.2 13,969 213 14,182 3,317 £9,079% 14,066 17,442 75,758
Sept, oA 9,488 211 9,696 2,204 13,807 3,138 5,342 3,200
Oct. 4.6 9,439 198 11,384 2,092 8,066 1,783 3,848 16,699
Nov. 4.0 18,762 229 18,991 4,749 11,964 2,991 1,739 33,610
Dee. 4.6 23,568 341 13,909 $,197 19,882 4,322 9.51% 41,341
1970

Jan. 44 40,087 a4 40,531 2212 31,487 7,149 16,361 71,081
Feb. 4.0 $9,978 517 60,492 18,123 43,738 10,688 35,808 4,208
March 4.4 35433 420 35.833 8,148 32,407 7.383 10,831 67.451
April 4.4 37811 430 38,241 8,691 30,559 6,945 15,636 61,907
May 4.2 24,2632 368 24,637 5,864 21,968 5,230 11,094 44,181
June 4.4 30,483 392 30,878 71,017 2023 4,598 11,618 50,444
Suly 4.5 39,316 543 49,058 15,187 41,001 8,913 24,100 104,666
Aug. 4.2 34,644 n7 35,161 8,372 64,930 15,464 18,836 103,520
Sept. 4.4 32,627 502 33,129 7.829 19,351 4,398 11,927 41,799
Oct. [ ¥ ) 26,698 473 27,170 6,173 24,0832 547 11,642 50,587
Nov. 4.2 41,408 606 42,011 10,002 39,568 6,801 16,803 72,978
Dec. 4.6 §3.278 649 £3,927 11,723 17461 5,908 17,628 76,558
197

Jan. 4.2 43,969 632 44,601 10,618 43,2%0 10,331 20,949 90,981
Feb. 4.0 34,074 634 34,708 8,678 7286 9,314 17,992 78,139
March 4.6 33,664 537 M,201 7,438 24,408 8,305 12,740 $5,330
April 44 31,291 616 31,907 1,252 23,968 5,220 12,472 34,166
May 4.2 17,478 478 37,954 6,656 21,028 5,006 11,662 50,648
Juns 44 25,634 501 26,138 3,940 19,082 4,332 16,212 44,611
July 4.4 43,772 488 44,260 10,089 19,873 4,448 14,507 63,004
Aug. 44 29,739 699 30,438 6,918 19,693 18,113 35,031 108,110
Sept. 4.4 25,086 621 15,707 5,842 21,207 4,820 10,662 46,308
Oct. 4.2 18,615 462 19,077 4,542 21,8658 5,206 9,748 43,336
Nov. 4.4 29,208 468 19,870 6,789 22,298 5,068 11,887 51498

Dec. 4.6 33,042 792 33,834 7,388 33,281 7,328 14,583 63,334



Dec.

1973
lan.
Feb,
March
April

lune
July

Sept.
Oct.
Now.
Dec.

1974
Jan,
Feb,

4.2
4.2

4.0
4.6
44
4.2
4.6
4.2
4.4
44
42

4.6
43
4.4
4.2
4.6
4.2
4.4
4.6
4,0
4.6
4.4
4.3

4.6
40
2
44
4.6
4.0
4.8
44
4.2
4.6
4.2
4.4

4.4

4.6
4.0
4.6
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Table $ (Continusd)

] [ D E F G
28,221 626 28,847 6,888 38458 9,158
22,880 477 23,3817 $.562 294383 17,013
23,607 493 14,100 3,068 26,504 5,762
16,344 4 16,718 4,100 18,209 4,582
17,612 408 18,017 3,917 17,823 3,878
30,764 481 31,2453 7,101 19,681 4,473
54,929 469 55,398 13,190 57,376 13,661
17,537 413 17,950 3,02 49,250 10,707
12,093 420 12,518 2,980 15,690 3,736
14,896 423 15,319 3461 14,971 3,403
19,880 433 20,313 4,616 18,393 4,180
23,468 $00 33,968 8,706 33,952 5,703
20,303 (118 30,887 4,538 33,606 7,306
14,610 36 14,926 3,554 3.0 5,550
1539 308 15,641 3,888 21,732 4,939
13,432 30 13,733 3,270 16,438 3,913
13,148 283 13,429 1,920 14,967 3,284
12,212 a3 13,543 1,947 13,687 3,159
14,862 m 15,238 3,462 19,872 4,518
12.12¢ sy 13,487 2,714 44,004 9,578
10,561 a2 10,883 2,721 13,682 341
16,571 433 17,004 3,696 14,797 3,217
16,708 438 17,140 3,898 17,497 3,977
39,172 19 39,691 9,451 29,738 7.080
80,106 747 80,033 17,576 7,410 16,917
88,047 428 18,472 22,118 76,021 19,008 |

108,510 428 108,935 25,937 4,124 12,887
£7,Te4 3%0 88,154 13,217 39,018 8,868
44,401 388 44,789 9,736 28,893 6,316
23,308 347 23,552 5,888 31,004 $27
34,743 506 $5,249 12,011 34,681 1,539
45,343 417 45,820 10,413 90,799 20,638
21,900 499 23,399 5,333 26,261 6,253
38,594 728 39320 0,548 32,246 7,010
81,113 829 61,942 14,748 37,861 9.018
84,457 1,026 85,483 19,428 93,01 21,166

106,504 | 21} 107,428 23,383 139,322 30,287
83,372 $98 83,970 20.993 91444 12,861
73,938 379 74,514 17,742 73,047 17,154
48,067 11 5,178 13,359 49,851 11,330
43,284 801 44,055 10,012 36,297 0,249
41,406 963 43,369 10,088 28,430 6,879
87,334 1,020 88,3354 19,208 41,836 9,098
51,337 23 $2,298 12,451 78,442 18,677
37,671 979 38,650 8,784 36,007 6,820
38,748 942 39,690 8,628 33,598 17,304
40,683 170 41,581 10,388 31,732 7,93
50,739 1,148 51,887 11,280 48,724 10,592

16,024
12,478
8,827
8,732
T.793
11,574
26,051
14,609
6,716
6,084
8.796
11,409

11,841
9,104
0,494
7,183
6,174
6,246
1,979

12,289
5,092
6,913
7.873

16,531

34,493
41,123
38,824
22,088
18,952
11,159
19,550

3,149
11,586
15,558
33,763
40,594

53,640
43,054
34896
4,689
18,261
16,767
28,303
31,128
15,604
15,933
18,321
21,872

69,592
54,612
38,326
37,923
33,841
80,266
11,661
63,447
29,168
29,897
38,201
49,549

51,428
39.539
36,889
31,196
26,814
27.12¢
34,653
13,31
28,602
30,023
34,192
71,794

149,803
178,597
168,613
95,918
69,179
48,464
84,906
134,846
30,318
67,568
103,203
176,300

232.989
190,458
151,553
107,224
79,308
72,819
122,916
135.189
67,612
69,193
79,568
94,990



July

Nov.
Dec.

4.4

4.6
4.2
4.4
44
4.2
4.6
4.4

4.4
4.4

Table 5 (Continued)

202

28313
30.591
34,356
4,502
14,436
25,400
41,016
26,222
26,634
17,907
40,159
43,009

38,793
40,102
37,801
1,119
19,816

963
159
743
624
789
0
819
766
[1}]
138
950
1,027

932
672
718
L) 1]
642

39,176
3.1%0
35,109
15,156
15,328
26.170
41,814
16,958
27,446
18,638
41,109
44,036

39,728
40,774
18,519
31,728
20,458

E

6,638
7,788
7,632
5N7
6,006
$.948
9,508
6,134
6,238
6,818
9,343
9,973

92,028
10,193
6,300
5,178
4,650

66,903
37,523
33,807
27383
31,684
417
41,632
63,146
35,308
28,596
34,396
85,348

61,086
42,623
37,571
23,945
33,138

15,208
9,381
7.349
6,201
5,163
$,549
9,463

14,351
8,752
6,809
7,817

13,032

13,879
10,686
s,168
s.368
5,031

H

11,840
17,169
14,981
11,918
11,169
11,697
18,970
20,488
11,990
13,627
17,160
21,608

22.907
20,049
14,368
10,543

9,681

94,851
74,5658
65.062
51.76C
48,507
49,931
62,387
8,966
$2.073
$9.182
14,526
93,830

99.488
90,547
62,427
45,809
43,065



Yeur
Month

1971

Feb,

A
No. Working
Weeks Per
Mounth

4.1
40
4.6
4
43
44
a4
an
4
42
4
a6

42

4.0

203

Table 6

Extended Benefin

B
Mich. Agomt
Per Month

11
20

13
16
10

20
11
20
19

43
45
36

-
B3 w8 =) = L

Initial Additions) Claims
[ [+]
Mich. Liabie Total
Per Month (B+C)
814 als
963 974
578 798
978 887
1,288 1,208
1,408 1,424
1,790 1,800
1,808 1,818
2,065 2,088
3,828 1,839
3,054 2,074
1,682 1,701
1,202 1,324
1,158 1203
1,108 1,144
119 132
123 126
1 8
1 ]
0 2
] ]
[ ] [
a8 2356
| 1] | ¥
1,092 1,102
1,689 1,681
1,889 1,890
1,741 1,154
2,844 2862
4,289 4,321
4,734 4,747
2,497 2921
1,682 1,727
1,633 1,689
2,160 2,148
1,916 1,991
2,500
3,754 3444
3,277 am
» $,648
5,391 5,474
5,274 $339
$,044 5,108
2.698 2.74%
1,900 1,938
116 2,181
1.033 1,073
1,904 1,94
3242 3283
487 2,506
2,54¢ 2,608
3,408 2,064
2,904 3,028
37 3,888
297 3,027

Woskly
Average

D
<

198
144
n7
224
302
324
409
413
473
433
471
6%

s
87
249
3
37

59
19
178
366
429
417
632

1,029
1.079

First Payments
F G
Per Weskly
Moath Aversgy’
&
10,037 3,580
13.287 3,322
11,240 1443
12,914 2,938
12,789 3,045
11,108 3.52¢
4,897 2,018
10,016 2.276
8,691 1,978
8,658 2,061
8,218 1,066
9,883 1,148
9,086 2,163
9,979 2,376
13,198 2,652
4,836 1,209
67 58
232 53
33 ]
30 7

'] -

o -
31,200 1,001
15,493 3,368
11,993 2,999
16,161 3,513
16,338 3,713
10,491 3498
10,947 2,380
10,149 2416
13,738 3,122

3301
4,336
4,983
6,341
7,384
1576
1.589
5,069
4,971
4,737
4,447
4,810
19,503 4,433
18,159 4,540
21,209 4,609
20,708 4,706
16,433 3,913
16,434 3,138
14,686 3,33
14,112 3307
13,216 2,776
11,422 2,720
12,660 2,377
15,128 3,361

H
{uitial Additional
+ First Paymeaty »
Weekly Average EB
(E+G)

2,787
3,566
2,660
3,159
3,347
2,048
2,427
3,609
3.448
2,499
1,337
2,517

2,478
2.663
2,901
1,242
18
L1
10
1

1,550
3,559
.17
.87
4,142
1.915
3,002
3448
4,201

Standardized

Hx4.048

12,087
15,494
11,558
13,726
14,543
12,378
10,548
11,684
10,637
10,858
10,154
10,936

10,767
11,471
12,608
5,396
389
23
43

L1

31,087
15,484
14,226
16,854
17,997
12,666
13,044
14,969
18,253

17,510



1977

44

4.6
4.3
44
LX)
42
LX)
44
2
44
4.4

204

Table 6 (Continuad)

B c D E F G
0 2,065 2,108 478 8,658 3,559
a 1341 1588 397 15,578 3,898
72 1,548 1,617 382 18,587 4,032
-~ 1,918 1,959 466 11,860 4,252
1 2,011 2,048 453 14,798 3363

4,037
4,293
4,384
4,718
3,838

17,539
18,647
19,048
20,301
18,630



Year
Month

1978
Jan.

Sept.
Oet.
Nov,

1976
Jun,
Feb,
March
April
May
June
July
August
Sept.

Nov,
Dec.

A
No. Working
Wealn per

4.6
4.2
4.4

4.0
4.5

4.4
4.0
4.6
4.4
42
4.4
4.4
4.4
4.4
4.4
4.4
4.6

4.4
4.0
4.4
4.2

44
43
4.6
44
4.2
4.4
44
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Table 7
Fedoral Supplemental Banefits
lnitisl Additional Claims Flst Payments
3 D | F G
Mich. Liable Mich. Agent Total Weekly Per Weekly
Per Month Per Month (B+C) Aversge Monoth Average
& &

2,281 [ 2] 1,330 st 29,562 6427
1,999 78 3,074 494 20,708 4,930
3,123 9 3182 723 19,882 4,319
3,389 k 3,423 Ta4 20,743 4,309
3,247 L] 3,289 822 16,776 4,194
3,529 “ 3,578 krkl 19.260 4,187
2,009 18 2,017 441 16,404 3,738
1.694 8 1,730 430 14,17¢ 3,544
1,987 47 2,034 4“3 15,085 3483
1,820 26 1846 420 15,300 3417
1,596 19 1,628 kL il 13,161 3134
1,900 b 1,049 42 14,136 3,217
2,080 33 2,073 471 12,848 2,930
1,969 39 2,008 456 13,287 2,792
Py 22 2,243 s10 11,338 2,574
1.30¢ n 3,338 336 10,612 3,537
2,588 ” 2,623 597 11.160 2,536
2,206 19 1,228 484 11,386 2,569
1,630 29 1,659 n 10,822 1,460
1,249 k] 1,283 2 10,218 2,588
1,140 " 1,194 260 12,32¢ 1,600
1,022 » 1,061 2353 11,729 1.79%
1,124 E 1,154 42 11,878 2,700

H
Initial Additionsl
+ Finst Peyments *
Weekly Aversge
FSB
(E+G)

6938
5,424
5,242
§,283
5,016
4,964

4,196
3,974
3,898
3,897
3511
3,659
3
3,243

3,083
3,133
3,083

1,837
3.87¢
3,940
3,046
3,982

30,146
13,567
22,776
23,824
21,798
21,569

18,232
17,267
164,924
16,933
15,299
15,898
14,734
14,113
13,400
13.396
12,613
13,265

13,928
12,494
12,772
13233
132,868



A
No. Working
Wesks Per
Month

4.6
4.2
4.2
4.4
4.5
4.0
4.6
44
4.2
4.6
4.2
44

4.0
4.2
44
™
4.2
4.6
4.2
44
4.6
4.0
4.6

4.4

4.6

8 (o]
Standarcdizsd  Rate
Rate Exhausting
Entering Per Mooth
Reg. Ul

47,547 3,664
50,246 3,043
30,107 4,442
28,388 5,344
20,390 3,991
27,736 3,604
40,386 3,486
96,015 2,944
6914 1,720
19,600 2,404
14,286 2,298
18,942 2,520
36,672 3,118
41,011 3436
26,148 3nne
37.93¢ 4,891
35,398 3,917
30,258 3,99
80,418 3,923
75,758 2,900
23,300 2,99
16,699 3331
38,610 2,820
41341 3,111
71,051 3,660
112,084 4,732
47,491 $,362
67,907 7,006
48,181 7,104
$0.444 7.108
104,666 6,538
103,520 6,278
11,799 6,249
§0,587 4,749
72,978 8,031
76,558 7,904
90,981 2,480
78,139 10,759
$3,330 10,373
54,146 11,948
50,648 11,812
44,611 2,451
65,004 7,098
108,710 8,49
56,308 T1A7S
42,336 8873
$1,498 8,379
633 9,964

Exhausting
Kre.345)

3,461
3,976
4,596
5,371
3,770
3918
3,293
1.907
2.814
27
2,374
2,489

1,942
3,733
4,088
4,830
3,868
3,714
1763
3,000
1,957
.19
3,063
293

3414
4,140
5.298%
7.31%
7,350
7,030
6,174
6,498
6,167
5,677

7466

9,984
11.488
9,704
11,819
1323
2,709
1,797
8,788
7383
9180
8378
9.412
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Table 8
Regular

E
Standardized

Level of

Ragular Ul

67,940
83,198
78,388
62432
40,083
58,017
50,170
95,837
58,962
19283
36,933
43493

4,948
82,278
65,238
63,416
41,340
47,184
$3,087
94,096
39,703
27,400
47,126
52,330

86273
160,781
118,877
125,338
112,268

99,089
101,845
169,223
107,547
100,958
154,046
137620

184,296
318,583
139,137
140,681
135,408
109,318

94,163
156,813
107,972

88,026

98,348
104,244

F G
Regul Standardized
U1 Rate
(E,-Eg1)  Lesving
(8:D:-F)
15,285 31,018
< 7801 33318
-12,966 32,974
222,369 38,989
17,964 5,871
- 1,887 44,940
45,367 47,741
-39,978 64,078
-26,310 43,639
7681 16231
. 5,360 31,633
12,458 31,278
273% 9,948
17,043 5,087
- 2819 35,928
-20,076 51,603
a4 21,700
5,883 71,769
41,029 31,726
~34,393 74,636
+12,303 26,810
19,726 10,831
5304 33,198
33,543 33494
74,508 32,436
-41,908 104,060
6361  $43a1
£12970  $3.801
<13,179  $6.603
2,756 95,73
87,378 29,647
-61,676 107,308
. 6891 51,502
53,891 10,778
-37226 96,318
se.676¢ 14311
31,287 35,164
-76,448 132,073
1,544 40,803
< 5313 43,690
26,103 61,088
-16,062 69,369
61,650 38278
S4BA6L 87,764
<19,946 53,102
7312 35,898
8896 45,036

R4
.88
86
91
63
93
94

98
86
93

57
e
56

93
a6
96
92
96
92
19
9

92

.72
17
93
a7
.79
86
S0
81
92

8
82



1973
Jan.
Fab.
March

May
June
July

1973
Jan.
Fed.

42
42

4.0
4.6
4.4
42
4“6
4.2
44
44
4.3

4.6
42
4.4
42
4.6
42
44
4.6
4.0
4.6
4.4
43

4.6
4.0
42

4.6
4.0
4.6

423
4.6
L3}
A

4.6
4.0
@2

“
4.2
4.4
432
4.4
4.6
4.0
4.6

4.4
40
46
s
42
48
s
4.4
at
.

4.6

69,592
4,613
38,336
37,923
33,041
50.266
116,614
63,447
19,168
29897
38,301
49,549

51,418
39,539
36,089
31,196
26,814
7,126
34,6453
$3,371
35,602
30,026
34,193
71,794

149,303
170,897
168,013
75,918
49,280
45,454
34,906
134,846
50,318
67,568
103,203
176,300

132,949
190,458
151,883
107,224
79,308
734819
122,916
135,189
67,612
69,193
79,368
94,990

94,851
74,569
65,063
51,760
43,507
49,931
82,387
88,946
53,073
$9,182
74,526
93,830

5,443
8,106
10,299
9,708
8.090
6,327
6,283
6,438
3,146
8,716
5,478
5,837

8,439

3,004
10,260
13917
13,472
11,671
19,484
14,713

9,683
10,029
10,087
14,551

16,283
18.671
24410
32,084
33,494
312,902
3.8
23,181
19,846
19,084
16,704
17,338

18,498
18,008
1n.ns
19,980
15,792
14,536
14,610
12,770
1147
10,251
12,616
15,065
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Table § (Continued)
D E
9.964 142,102
11,046 146,754
14226 128,878
14,003 133,717
11,602 96,241
9,758 87,998
10.203 138,468
8,588 §13,348
6,996 78,243
6,890 71,697
7156 75318
7,346 68,082
7,978 104,977
8,386 108,339
10,171 104,276
10,044 96,988
7.642 69,988
6,546 68,101
6,177 71,474
6,079 3,17
5,590 68,360
5,399 60,480
3,607 64,199
6,039 05,962
7,972 160,473
8,698 233,048
10,618 234,013
12,756 209,443
12,726 153,397
12,678 155,317
18,408 139,788
14,830 155,298
10,018 127,208
9474 106,465
10,436 137862
14,270 340,537
18,380 308,913
10,182 416,238
24,282 407,127
31,643 331,020
33,078 399,048
33,500 147,126
30.588 104,792
23,981 131,453
19,598 171,700
18,016 166,024
18,148
14,374
18,267 314,33
19,561 239,250
10,514 100.321
19,730 174,918
16,337 188,021
14,384 154,109
14,427 155,672
12,610 167813
13,031 137,770
10,123 147,538
13,081 153,607
14,330 152,809

37,858
4,653
-17.479
4,902

- 37,536
- 8,246
$0.473
»35.110
- 35,118
- 6,544
3,53
12854

74,510
73,178
- 9,638

-20,743
31,397
102,678

68,378
107,418
- 9,201
- 75,307
- 71,972
«12,722
43,334
136,643
- §9,758
- §,376

+ 21,788
+ 5819

+ 30,633
+ 24,916
- 38,929
- 25,402
- 16,897
- 3912
+ 1,563
+ 12,1851
- 30,033
+ 9,768
+ 6,072
- 718

31,768
38918
4),989
19,018
9,778
48,754
55,938
79,972
57,287
19,553
17514
19,049

26,558
23,791
30,781
28,440
446,886
21,783
25,103
35,595
34,823
33,507
24,866
43,991

67321
96,737
167.633
97,737
112,602
33.866
93,030
94,809
68.387
78,837
61,370
9,258

149,203
62,761
136472

39,658
72,997

§5,981
30,008
3478
§7.433
49,067
39,489
66,397
64,108
71,098
39.294
£5,403
50,319

.09

.83
85
43
.50
-89
81
.79
81

.18

47

90
5

.85
42
78
42
A1
.00
E L
a3
.70
.81

79




1977
Jan.
Feb.
March

June
July

Sept.
Oct.

Nov,
Dee.

4.4

44
44
a3
4
44
42
.
a4

99485
90,547
62,427
45,809
43,068

15,696
16,190
19,310
16,349
13,194

208

_Tabie § (Continued)

D E
14,500 185,958
17,586 331,338
18,240 138,580
16,913 173,768
13,029 137,624

*» 33,066
+ 45,383
- 43,738
+ 14,814
+ 36,142

50,919
27,578
86,943
14,082
-)o

.76
53
.82
A6

209



No. Workiang
Wesks Pot
Moath

4.3
4.0

4.4
43

44
44
44
4.3
4.4
4.6

@2
4.2
L X ]
40
4.6
4
4.2
4.6
4.2
4.4

44
44
4.0
4%
LX)
4.2

42
LX)

44

44

4.0

Rats
Eatering

12,087
15,494
11,888
13,726
14,543
13,378
10,5438
11,684
10,637
10,858
10,154
10.93%

10,767
11,571
12,608
5,396

ey
ase
42

48

31,087
15,464
14,22¢
16,334
17,997
12,666
13,044
14,969
18,233

17,102
22,020
23,098
19,768
34,083
38,503
36,607
18,999
26,400
31,010
25,123
28,723

21,973
11834
23,086
32,494
19,018
18484
16,980
16,5311
14,890
14,947
16,337
17,510

[ 1)
5,104
14931
11,421
3,633
8,016
9,916
8,337
9,394

9178

9,449
12,1868
16,618
15,186
17,600
1,10
13,960
19,866
10,521
14,708
14,321

145,797
13,922
15,927
14,663
13,816
13,433
12207
11,902
10,176
10,193
10468
10,992

209

Table 9

Exwmnded Benefin

D
Standardized
Rate
Exbsusting
Per Moath

(%xb.ﬂ!)

11,574
10,685
1,687
9,095
10,321
9,258
1,638
8,246
7,203
8,268
6,680
6839

71.184
7,124
8,713
2,476
142
14

7
1730
16,219
10,788
8,823
8,293
9,366
8,014
9277

8,666
10,264
12,607
16,407
17,932
16,307
19,931
19,618
19,618
19,383
18,977
13433

15,600
15,123
14,477
14,430
13,258
13,265
12,054
11,783
10,049
10,548
10,337
10,383

E
Standardized
Lavel of
EB

31,17
35,523
33,532
18,794
3,111
18,243
23,206
24,0064
26,103
10,681
10,823
20,276

33,908
14,657
14,123
10,683

26,307
34,193
44,790
31,222
31,5114
5.8
27124
8,380
34470

37,180
42,350
47,450
5.27¢
63,200
79,908
78,627
81,628
73,719
62,280
67,019
40,713

$1.970
$7,542
50,349
50,080
48,629
48,267
40,384
41,574
38%070
38,000
36,734
35,491

F
Regular
EB
(E,Ep1)

* 4,249
-11,991
+ 8,262
+ 407
- 4,068
- 6,037
* 1,888
2,039
4,452

172

s47

DR B

+ 3,632
+ 749
- S4)
*13,440
40,161
. 438

+ 9308
* 3,598
+13,568
1.209
1,320
6,795
1,254
6,090

L 2 PR I )

.70
5,070
5,200
7.825
7918
+16,708
- 1,302
+ 3,002
- 1,909
11,439
- 4,739
« 6,306

+ 4444

8,743
5,872
7,193
189
1,431
362
7,883
1,190
3,504
70
1,266
1,243

+

LI TR RS

L]
Standardized
Rate
Leaving
(B-D-F)

450
15,882
¢)o

1,988
8,946
1,580
1,298
0,043
3,302
4,644

¢}o
3,008
4438
16,160
10,388
653

o
o
19,634
8,183
3,082
10,473
5,101
3,880

8,726
6,686
5,591
5,536
8,198
308
17,958
6,382
14,891 -
23,066
4,407
18,595

15,1168
1,139
14,802
8,303
7,191
5,581
13,809
3,568
8,343
4,472
7.266
8.370

23

05
66

0008
46
A4
d6
216
S50
33
39

63
49
.28
41

24

S8
)
31
28
31

46
.28
43
53
23
57

49

A9
36
36
.29
51

K1
30
41
43



44

17,539
18,647
19,048
20,503
16,630

[

10,500
10,578
12,504
13,668
11,7852

210

Table 9 (Continued)

D E
10,369 37,939
11,490 45,062
12,094 47,673
13,102 46,118
11,608 41,412

+ 2,438
+ 7,133
- 3,389
+ 1,566
+ 4,706

1)
002
Kl
A1
016
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Tabie 10
Federal Supplenmatal Benefits

A B c D E F G H
Year No. Working Standardized Rate Standardized Standardized FSB FSB ¥
Month  Weeks Per Rats Exhsusting Rate Lavel of (E'-E'-l) Rate Leaving S
Month Entering Por Moath Exhsusting FsB (8-0-F) G
FSB Per Month
Gxaas)
1978
July Y3 30,149 19,583 18,497 02,958 11,147 23,79 .54
Ang. a2 23,567 15,402 $5,954 79,536 - 3422 11,088 .2
Sept. 44 23,776 12,184 12,032 80,703 + 1,167 9,571 o
Oct, 45 22,024 11,310 10,683 75,213 - 4490 16,631 £0
Nov, 4.0 21,798 9,723 9933 91,712 +15499 ()0 [
Dec. a“s 11,569 11,472 2,983 5,491 - 3311 15,807 .58
1976
Jan., .4 18,232 10,488 10,354 83,892 - 5,599 13,477 .36
Feb, 4.0 17,267 10,016 10,880 93416 +9526 ()0 o
March 4.8 16,924 12,600 11,902 78,016 -14,400 19,422 61
April 46 16,932 132,588 13,409 78,711 - 2,308 6,828 a8
May 43 15,299 10,483 10,845 72,589 <3122 7,576 42
June 4 15,898 10,933 10,796 71,340 T 5,181 .32
July 44 14,734 9.887 9,734 62,306 10,234 15,234 1
Aug. 4 14,153 9,518 9,406 64,838 + 2,532 2,178 19
Sept. 4.4 13,400 8,763 8,683 60,819 - 4,019 8,766 .50
Oct, .3 13,396 1,018 8,292 60,281 T 5,841 1
Nov. 44 13.613 8.1%0 8,670 58,772 - 1,509 6452 43
Dec. 4.6 13,265 9,257 8,744 53,324 . 5,048 9,969 52
1977
Jan, 4.4 13,318 4,823 8,2 $4,237 + 913 -2,700 a3
Fab. a6 12,406 1,784 8,488 61,080 + 6,803 )0 [
March, 4.6 13,772 8,222 1,786 $3,244 - 1,796 12,802 60
April 43 13,833 7,314 7,567 62,581 +« oM () 0
May 44 13,568 10,283 20,029 40313 -33.368 18,107 A3
Juse 44
July @
Aug. 4.6
Sept. 44
Oct. 4.3
Nov, 44

Dec. 4.4
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Table 11
ADC-R

A B (o D E F
Year Monthly No. Total Employabile Total Employabls
Month Caseload Employsbls Rate Leaving Rate Leaxing Rate Entering Rate Entering
1969
Jan. 48,981 10,462 1,288 275 - -
Feb. 49,498 10,573 1,196 158 1,808 aseé
March 50,016 10,683 1,104 236 1,858 396
April 50,957 10,884 1,012 216 1,904 407
May 51,897 11,088 - . 1,953 417
June 52,838 11,286 - - - -
July 54,091 11,554 - - - -
Aug. 55,345 11,822 - -— - -
Sept. 56,598 12,089 - - - -
Oct. 58,110 12,412 1,043 123 2,558 546
Nov, 59,621 12,738 1,055 228 2,728 582
Dec. 61,133 13,058 1,066 228 2,901 620
1970
Jan. 63,120 13,485 1,078 230 3,078 657
Feb. 65,127 13,911 1,070 229 3,133 669
March 67,124 14,338 1,062 227 3,192 682
April 69,320 14,807 1,054 228 3,250 694
May 71,516 15,276 1,154 246 3,390 724
June 73,712 15,7458 1,255 268 3,530 184
July 76,028 16,240 1,388 289 3,671 754
Aug. 78,343 16,734 1,349 288 4,044 864
Sept. 80,659 17,228 1,342 286 4,417 943
Oct. 84,114 17,967 1,336 285 4,791 1,023
Nov. 87,568 18,708 1,476 313 4,727 1,010
Dec. 91,023 19,443 1,616 3as 4,663 996
1971
Jan, 93,866 20,450 1,787 378 4,600 982
Feb. 96,709 20,656 1,766 n 4,364 932
March 99,552 21,2 1,778 379 4,129 882
April 101,661 21,714 1,788 38 3,893 832
May 103,769 22,168 1,839 393 4,339 927
June 105,878 22,618 1,892 404 4,788 1,022
July 109,162 23,317 1,946 416 5,231 1,117
Aug. 112,447 24,018 2,008 428 3,630 1,202
Sept. 118,731 24,720 2,064 441 6,029 1,287
Oct. 120,038 25,639 2,123 453 6,428 1,373
Nov. 124,340 26,559 2,178 465 6,169 1,318
Dee. 123,644 37,248 2,232 417 5,963 1,274
1972
Jan, 132,092 28,218 2,286 488 5,734 1,228
Feb. 135,539 28,951 2,478 529 5,629 1,202
March 128,987 27,552 2,670 570 5,523 1,179
April 141,343 30,234 2,862 611 5418 1,187
May 144,099 30,779 2,883 616 5471 1,168
Juhe 146,655 31,326 2,908 621 5,524 1,180
July 149,300 31,890 2,926 625 5,578 1,191
Aug. 151,944 32,455 3,054 652 5,109 1,091
Sept. 154,589 33,020 3,181 679 4,640 991
Oct. 158,452 33,204 3,309 707 4,171 89
Nov. 156,314 33,389 3,197 683 4,174 892

Dec. 157411 33,573 3,084 659 4,117 "2



1973
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1974
Jan,
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nowv.
Dec.

1975
Jan.
Feb,
March
April
May
June
July
Aug.
Sept.

A

158,388
159,592
160,800
161,202
161,603
162,008
163,137
164,270
165,402
166,467
167,533
168,598

169,070
169,541
170,013
170,753
171,494
172,234
173,236
174,238
175,240
176,761
178,281
179,802

181,304
182,601
184,000
183,146
182,293
181,439
181,869
182,298
182,728
184,364
186,000
187,637

187,776
187,915
188,083
187,500
186,947
186,394
186,181
185,968
185,756
185,050
184,344
183,637

33,631
34,087
34,193
34,433
34,518
34,177
34,846
3s, 088
35,330
35,557
35,788
36,012

36,113
36,214
36,148
36,479
36,631
36,789
37,003
37,217
31,431
37,754
18,081
38,406

38,708
39,004
39,302
39,120
38,938
38,758
38,847
38,988
39,031
39,380
39,730
40,079

40,109
40,139
40,168
40,050
39,932
39,814
39,768
39,723
39,677
39,527
39,376
39,225

4,126
4,601
5,076
5,851
5,542
5,533
5,523
5,191
4,859
4,528
4,409
4,290

4,171
4,418
4,659
4,903
4,483
4,063
3,644

213

891
943
99s
1,047
958

778

5,528
8,249
4,974
4,698
5,116
8,538
$,953
5,934
5,915
5,895
5,367
4,839

4,310
4,323
4,337
4,350
4,021
3,692
3,364

893
926
959
992
1,048
1,108
1,161
1,172
1,183
1,194
1,131
1.070 *

1,008
1,068
1,127
1,187
1,188
1,189
1,191
1,218
1,240
1,264
1,236
1,208

1,180
L,121
1,062
1,003
1,093
1,182
1,272
1,268
1,263
1,259
1,146
1,034

921
923
926
929
859
789
719



A

183,656
183,678
183,695

39,229
39,233
39,237
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Table 11 (Continued)

D



Your
Moath

1969

1973

Feb.
March

Masy
Juze
July

Sept.
Oct.
Nov.
Dec,

A
Monthly
Caseiosd

-1,342
1,310
1,378
1350
1323
1,298
1,179
1,062
946
1,116
1,288
1,488

1,842
2,229
2.416
2,862
3,110
3,387
3,634
3oy
4,188
10,161
16,134
22,107

17,753
13,399
9,045
9,433
9,211
9,309
2,911
10,513
11,118
11,332
11,549
11.766

12,307
13,049
13,390
12,656
11,923
11,189
11,727
12,368
12.803
132,521
12,240
11,958

13,183
12,407
12,632
12,085
11,539
10,992
10,508
10,038
9,540
9,513
.488
9,487
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Rste
Leaviag

83
86
L]
9

47
63
78

93
172
280
318
320
an
302
Jos
314
31

2,108
3092

546177
4,089
2,301
213
903
93
13
978
1,067
1,159
1,041
933

806
977
1,149
1,320
1,138

738
[ 24
8?7
963
868
™3

679
819
959
1099
1,091
1,084
1,076
973
[ 13
k[ 1]
738
702

Table 52

ADC-U Estimated Levels snd Ratss
[+
Rate
Entering

181
122
92
63

17
308
393

480
512
$44
578
L 2ad
578
79
2,484
4,389
6,294
4,637
2,980

1,223
1,216
1,108
1,001
1.162
1,324
1,488
L A4
1,412
1,376
1,366
1,287

1,347
1,094
840
547
81s
1,044
1273
1,076
878
681
758
829

903
786
669
$52
366
879
592
642
691
741
966
1492
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Table 12 (Continued)

A B (o]
1974
Jan. 10,106 669 1,418
Feb. 10,955 862 1,368
March 11,704 1,058 1,318
April 11,724 1,248 1,268
Msy 11,743 1,171 1,024
June 11,763 1,093 780
July 11,284 1,016 537
Aug. 10,804 938 702
Sept. 10,325 861 868
Oct. 10,576 783 1,034
Nov. 10,826 722 996
Dec. 11,077 661 958
1978 .
Jan. 11,398 599 921
Feb. 11,720 724 6758
March 12,041 3495 429
April 11,250 974 183
May 10,458 864 703
June 9,667 785 1,223
July 10,765 645 1,743
Aug. 11,862 657 1,782
Sept. 12,960 670 1,761
Oct. 14,048 682 1,770
Nov. 15,136 689 1,746
Dec. 16,2258 697 1,722
1976 -
Jan. 17,219 704 1,698
Feb. 18,213 937 1,484
March 19,207 1,170 1,270
April 18,859 1,403 1,056
May 18,511 1,470 1,063
June 18,164 1,538 1,070
July 17,708 1,608 1,077
Aug. 17,282 ‘
Sept. 16,798
Oct. 16,557
Nov. 16,319
Dec. 16,080
1977
Jan. 16,789
Feb. 17,498

March 18,207



Month

1969
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

1970
Jan,
Feb.
March

May
June
July

Sept.
Oect.
Nov.
Dec.

1971
Jan,
Feb.
March

May
June
July

Sept.

Monthly
Caseload

24,957
24,182
23,406
22,631
22,628
22,618
22,612
23,326
24,041
24,7558

26,672
28,589
30,506
31,038
31,569
32,101
33,868
35,636
37,903
39,942
42,480
45,019

46,229
47,438
48,648
47,969
47,290
46,611
45,228
43,848
42,462
43,548
44,629
45,712

45,569
45,428
45,282
44,356
43,429
43,503
43,098
43,686
44,278
44,711
45,143
45,576

B
No.

Employable

9,902

10,669
11,436
12,202
12,415
12,628
12,840
13,547
14,254
14,961
15,977
16,692
18,008

18,492
18,978
19,459
19,188
18,916
18,644
18,091
17,538
17,087
17,418
17,852
18,285

18,228
18,170
18,113
17,742
17,312
17,001
17,238
17,474
17,7111
17,584
18,087
18,230

General Assistance Estimated Levels and Rates

C
Total

217

Rate Laaving

3,428
3,680
3,938
4,190
4,097
4,004
3,911
3,665
3,419
3,173
4,178
5,176

6,178
6,472
6,766
7.060
7,144
7,227
7,311
7,828
8,339
+ 5,883
8,832
8,810

8,789
10,200
11,611
13,022
12,291
11,560
10,829

9,950

9,071

8,192

8,203

8,214

8,225
8,222
8,219
8,217
1,878
7,540
7,201
7,022
6,842
6,663
6,827
6,991

Table 13

D
Employable
Rate Leaving

1,298
1,472
1,574
1,676
1,639
1,602
1,564
1,466
1,368
1,269
1,670
2,070

247
2,589
2,706
2,824
2,858
2,891
2,924
3,130
3,336
3,541
3,533
3,542

3,516
4,980
4,644
5,209
4916
4,624
4,332
3,980
3628
3271
3281
3,286

Total
Rate Entering

3,720
3,618

. 3,517

3,415
3,578
3,742
3,908
3,849
3,893
3,887
5,290
6,693

8,095
7,927
1,760
7,592
8,087
8,583
9,078
9,850
10,621
11,392
10,928
10,463

F
Employable
Rate Entering

1,488
1,447
1,407
1,366
1,431
1,497
1,562
1,540
1,557
1,558
2,116
2,677

3238
317
3,104
3,037
3,235
3,433
3,631
3,940
4,248
4,557
437
4,188

3472
3287
3,102
2,916
2,983
3,050
3,117
3,024
2,931
2,838
2,824
2,810
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Table 13 (Continued)

A B C D E F
1973
Jan. 45,410 18,164 1,188 3,862 6,989 2,796
Feb. 45,245 18,098 1,050 2,820 6,457 2,583
March 45,079 18,032 6,944 2,778 5,924 2,370
April 43,632 17,453 6,839 2,736 5,392 2,187
May 42,184 16,879 6,641 2,656 §,464 2,186
June 40,737 16,295 6,444 2,578 5,536 2,214
July 40,099 16,040 6,246 2498 5,608 2,243
Aug. 39,460 15,784 6,229 2,492 5,856 2,342
Sept. 38,822 15,529 6,212 2,485 6,108 2,442
Oct. 38,981 15,592 6,194 2478 6,353 2,541
Nov. 39,140 15,656 6,180 2472 6,882 2,753
Dec. 39,299 15,720 6,165 2,466 7412 2,968
1974
Jan. 41,089 16,436 6,151 2,460 7,941 3,176
Feb. 42,879 17,182 5,954 1,382 7,245 2,898
March 44,669 17,868 5,756 2,302 6,549 2,620
April 44,963 17,988 5,559 2,224 5,854 2,342
May 45,258 18,103 5,802 2,321 6,144 2,458
June 45,552 18,223 6,045 2,418 6,438 2,574
July 45,590 18,396 6,287 2,518 6,725 2,690
Aug. 46,427 18,571 6,078 2,430 6,875 2,750
Sept. 46,365 18,746 5,863 2,345 7,025 2,810
Oct. 48,390 19,356 5,651 2,260 7,176 2,870
Nov. 49914 19,966 6,562 2,628 8,380 3,352
Dec. 51,439 20,576 7,493 2,997 9,584 3,834
1978
Jan. $3,813 21,828 8414 3,366 10,788 4,318
Feb. 56,188 22,478 8,336 3,334 9,916 3,966
March 58,562 23,428 8,239 3,304 9,044 3,618
April 58,553 23,421 8,181 3,372 8,172 3,269
May §8,543 23,417 8,150 3,260 8,300 3,320
June §8,534 23414 8,119 3,248 8,429 3,372
July 59,004 23,602 8,088 3,238 8,558 3,423
Aug. 59,475 23,790 7,654 3,062 8,824 3,530
Sept. 59,948 23,978 7,270 2,888 9,090 3,636
Oct. 61,345 24,538 6,786 2,714 9,385 3,742
Nov. 61,551 24,620 71,516 3,006 9,358 3,743
Dec. 63,241 25,296 8,246 3,298 9,361 3,744
1976
Jan. 63,268 25,307 8,977 3,59 9,364 3,746
Feb. 64,015 25,606 8,942 3,517 8,751 3,500
March 64,402 25,761 8,907 3,563 8,138 3,285
April 63,054 25,222 8,872 3,549 1,824 3,010
May 61,706 24,682 8,559 3,424 7,280 2,912
June 60,357 24,143 8,246 3,298 7,036 2.814
July $9,122 23,649 7,933 3,173 6,792 2,717
Aug. 57,887 23,185
Sept. 56,651 22,660
Oct. 55,716 22,286
Novw. $4,781 21,912

Dec. 53,848 21,538



APPENDIX G

MODEL DIAGRAM
THREE-TIER UI SYSTEM
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APPENDIX H

THREE-TIER MODEL PARAMETERS
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THREE-TIER MODEL PARAMETERS

258 = .925 - SUR

m258 = 1.0 - w25A

m26A = 1.55 - 11,11 x SUR
m26B = 1.0 = m26A

m27A = 1.0 - 7278

w278 = ,268 + 2.8 x SUR
m27C = .08

m28A = 1.77 - 11.11 x SUR
m28B = 1.0 - m28A

29 = 1.0 - w298

w298 = .257 + 3.48 x SUR
m29C = .05

SUR = Michigan unemployment rate (five month smoothing)

DELAY PARAMETERS

TIER MEAN TIME (MONTHS) ORDER
TIER 1 (A) 1.3 3
TIER 1 (B) 1.3 3
TIER 2 (A) 1.1 3
TIER 2 (B) 1.6 3
TIER 3 (A) 1.3 3
TIER 3 (B) 1.3 3



APPENDIX I

THREE-TIER FORTRAN PROGRAM LISTING
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Q=
10
11=
1=
15=9
ie=
17~11
14=
13,38=
1=
0=
21=1

224

20rTat THALTL (IHPUT, NDUTPUT, TLPEY, TAPE 2, TAPL 0Q,TAPFS5,TARPI1Y®
(3}

TOMMON KK, T,27,5UI, ©T14, T1AR, PTIR, TILVR, T13R, TiEX®, TIFIXR,
2VINET, T1, F 724, T2£2, ~T208, T2LV2, EPT2, TPBR, T2EX?, T2FfxP,
IT2NIT, T2y AT, TRirP, ATIR, TILVS, TOT3, TIAR, TIEYR, TINET, T3,
LI, VILYPy MIZIxS, TL1COS5T, T2C0ST, T3C0ST, UICOST,
2T LT ATy TLEYTI,TICXT,PT2EXT, T2IXTR, T2EXT

JIAZISICN PUTL(1%6)y SUPLIL1EH/), TIMI1(166),TIEXTLI(7),T2EXTL (IS

DIMTNSTCH T131(3), T1B11(3), T2A113), T2B1(3), TIA1(3), 7301 (D)

I 172522 FOCGRANMIL5E)
RIWTHN 10
J0 3 K=1,7
TLIXTL(K)=0,0
JO 11 «=1,1%
T2IXTL{K)=0,0
AIMIND &

AITWINE 2
SLuInn 1
Ja 1 I=1,156
TIVS1(I)=FLAATI])

22=C TN INBUT NATA

23=
2L=6
27=
2a=Rr0n
2¢s=
29,1=
29, 2=A
3n=
31=
Mai=
31.2=

3ie3=

AN A ¥=q1,154
PrRIGELI(K)SY
ALACHLH,ANN) (RUTL1 D) 4 J0=1,92)
FO-MAT (6F10,1)
RLLML,6900 3121 4D) 9J=33,156)
2’ K=1,134
INIL (K)=Eaanna,
RISNLL,RN0) (31151 (J) 9J=2,92)
RIEDL,H00) (SURL( ) ,J=93,156)
ne 813 je=i,136
PLNGIAMYL JK) =2
~TED AN, E23) SVAL

3eez9190  FHRL(JIK)=IVAL
31,5=825 FOSHAT(FiN,N)
32=C INITIALIZE TINZ VARIABLES

3= T=0,.0

Je= dT=n,2

35= I0T=

IF= JZLP=1,3

37=C SZT 9oit DOLAY TIMES

33= ITLTLA=1,3

JG= JelT13=1,3

L0= DILT2A=1,1

Li= JZ.T?28=1,6

L2= JILTIA=1,3

Ll=" JZL733=21,3

LL=C SZT 9202t CF NELAYS

LS= {T1=

LbE= KT1%=3

7= KT2A=3

L f= KT23=3

La= KT T4=7%

50= TIa=3

§1=C SET INITIAL PARANITIR yALUES

£2= B25424125=TABLI(SUPL,TIMZ1,T+156)

53= . B2zaxy,N=P25A

Clen ' P2AAzPANGI(1,555=-TAMMI(SURL,TINCL,T,156)*11,11)
£C= P2e3=1,0=-22/A *
o= 2278z, 20R¢TAALTI(SUSL,TIMEL,T915610%2,8

57=

P27L=1.0N=P278B
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Gds= P277=,013 .

GGz P244=PINGE (1,77 =TAT(SURL,TIMF1,T,156)%11,11)
€0= P2i8=4,0=p2AA

61= 243242 7+TAAT(SUFL TIMEL,Ty1560143,04
2= P2r4=1,N=P2233

63= PRu4(=,1%

6L=C SIT InITIAL valUg OF RUI

hS= RUI=TAWI(FUTL,TIMEL,Ty156)

be=C INITIALIZZ TIZF 1 VAPIAIES

67= 2Ty 28]

Eé= 20 10 I17=1,kT1A

€3I= 10 T1A1(17)=°T12

T0= TLa7=T1A (KT 1)

71= 271 3=P2534TL A

72= T1LVP=223A 471458

T3= 20 15 I17=1,4<74d

Te= 15 T131U1I7) 29713

75= T13°sT131(K713)

76= T1.¢2=3263+T13¢8

77= RTLIXT=TLEXTI=TLZXT=0,0

ras TL1FIXFE =D2y B4T1224T1IXTR

Ta= TINIT=T1i=TILYR=T13P

a0= T1=T141(1)=N LTLA+T131(1)%DELT1E
Ai=C INITIALITIT TI%P 2 vAPILBLES

A2= #T2A=2TLEYR/ (1, 0=P27C)

a43= D0 20 1Z:1.K7247

84= 20 T2:21(I2)=RT22

85= T239=T21(Kk"2])

ARF= #T23=D7273-7 2233

a7= T2LV3I=3274T2AR

83= SET2=P270RT 24P

89= 00 2¢ IZ=s1,%728

90= 25 T231(12)377T23

91= T23P=T231(«729)

92= T2Ix7=p2 3« "29fF

93= STREXTRT2IATI=T2 AT 20,0

Q= T25I¥22P2334T272+T722X7TP

96= TPNTT=aT28=T2LV2=T 23R

9c= T2=7P41(1) *J2ILT24¢7201 (1)*DELT28
Q7=C INITIALI?E YIZP 3 viRIAALES

QA= “T382T25XR/ (1, reP22()

9= 00 30 I7=1,%T1A

10n= 39 TRAL(IZY=a713)

10¢L= TRAT=TIAL (LTI

102= ATI=2P23neTIAR

103= TILVR=P2IA+TI LR

40Le E3TI=P27C4"A¢

10%= 30 3% IZ31,4T33

108z 38 TIAI(TZ)1=5T36

117= TIas=T131 (<T2B)

104= TISXM=T 3P

109= TINTT2RTI2=TILVII=T30P

119= TI=TIIL (1) *IIL"3A+7T581(1)=0ZLT3IR
112=C CALJULATE INITIAL TOTAL UTI VARIABLES
112= UT=T1+T2+72

113= UVILVASTILVI+T2LVR+TILVR

1la= | UIEXR=TIFEXR+TZFEYR+TIEXP

145=C PPINT INITIALIZED OQUTFUT DATA

11&= K= 0

117= CiLL sLFRED

114=C PPINT INITIALIZID COST DATA
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1an0= ATPTXA TN, 0

1482= GY TO &2

1P P =4t T2FEX2=T2EXTP

18 3= PTTY¥TcP2438%23]

18uz=4? CanTInnz

145= T21Z7=20%24A=72LVP="28R

18¢=0 CALJSULATE TIZe * ALGEPRRAIC VAPIABLES

147= £4T32029:3T32 4

144= ATIA==2TReT2303

144a= ATI=202QeTILG

tans TYP=P2IA*TIA?

1G4= TI YR =T 30

19?2= TIHFT=RT3A«TI /R=TIOF

193=C RALSHLATT TATAL UY VASILALETS

1Q9u= UI=T1+T2+73

1 3== DILYVP=TLLY2¢T2 YR+ TILVR

1 3= UL XR=TICFYReT2FEXF+TICXF

11" 10" CHITIrUS

133=C PRINT QUTOYUY DATA 3Y MONTH

1494= CALL aLFRED

20°=C PRINT <OST N8TA

2n= AT (5,967)%1,T2,73

20.2aq97 FASMAT (TIFLIN,2)

2017 = CALL COSTA(K,TL,T2,T3)

20°= 209 COTINUE

203 45= FEHING &

203= CALL TTYPLTU(3,SHLEVEL)

211= e

217= SUBSQUTINS ALF2KD

21%= CI140n KK.T.D!.!UI.RT!A.TiARgQTiE.TlLVQ.TiB?.TiEXG.TlFEXR.
2ius= LT ME T e Ty RT A T2A0 ST 204 T2LYF yF T2, T2BP s T2EXR,T2FEXR,
216= 2T 2HT T s T 24P TR 3T ) PTIB 3 TALYP yErT3,TIBR, TIEXP,TINET,
2if= STRLUILUILVIUITXR,TLCOST,,T2COST» TRCOSTHUICOST,
2i%= CATLTYT T ouTR TLENT FT2EX Ty T2EXTR, T2EXT
219=¢C PRINT QUTPUT PATA

210= F_Tusn

229= PIINT 1900,K,FUI,FTLA,TAAF 271D ,TIL IR
224= P2INT 1001,TiR2,TL ¥Ry TAFIYC,TLINHET,TL
222= PAIMT 4N02,RT24,T2AR,AT B, T2LVR ,,EFT2
223= PIINT 1003, 7282, T2CXP, T2FEXR, T2NET,T2
224= PAIUT 1006 ,PT3A, TIAR s T3, TILVRLERTS
22F= PIIMT 1003 ,7T3E3, "2 2XR,TINET,T3

226= P2INT 100/, UL ,UILVPUITXF

227= PITHT 007,371 20T, T1EXT?, TLEXT

224 = P~INHT 1909,RT?2IXTT2SXTR,T2EXT

229=(C COMMEIT ar)
23N=-4000 FOTMAT(LIHOSHTIIMS 213,23 IHRAVZ 33X, F10,0,L¥X, LHRT1A,

231= E7XgFLNe Ly LY QdeHTLAR g7 Xy FL00 Dple Xy HTL2 37X FL104 046X,

23°= $SHTLLY 20X FLCo M)

23z 1001 FAIMAT (LY, 4M4T1AF (7U 3 Fl0,DouX ,SHTIOAR BN GFAN o NyX yOHTIFEXF &
234z SN P10, Dy Xy FHTINECT ,6XpFLO,0 X o2HTL,QX,FiN,0)

2352 1002 FOSUMAT{AAX o 4HPTL (TN GF 1N, 0, Y , 4HT2AR s TX,F10, D ,0X,LHRT2R,
23+= O'X.Fiﬂ.0.“X"H‘ZLVQ.GX.Fiﬂ.ﬂ,ux,hﬂiqf?,’X,Flﬂoﬂl

237= L1003 FOSMAT(IAX s eHT 28R 3 "Xy FiN, 044X SHT2IXRE AN FL00 0y wX96HT2FEXE,
234z X G F LN DguXySHT2NTT gAYy FL040y%X92HT2,9X,F10,0)

2392 1006 FISYMAT (11X uHRTIA X yF104 090Xy 4HTIAR, 7y F104 044X, LHRTIB,
Cwflz ., PTXFL0 e Ny Xy SHTILVR X FL0,0, X LHERTIW7X,F10,090

201z IONS FOSUAT (14X 4 4HTIBF 3 X yF 10s 09t X ySHTIZEXR ,6X,FLN4 Ny X, SHTINET,
Ch?s *OXF10, QguXy2KHTI,AX,F10,0)

263z 1905 FOFMAT(11X92HUI 49X oF 1004 9 &Xy SHUILVR,6XoF10e 044Xy
Shlsz +SHUISXRyOX ¢y F10,0)
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33=
3=
335=C
23e=g
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33a=C
33a=C
Jun=
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CI'Mt=nUg sTINIST(I= j+1)
CHA22 M2 4TIMNCST (I=d¢1)
S M3=2TUM3+TICOSTI{I=det)
160 CINTIANE
IY"=((I+11/12)¢1989
PRINT YZA2L ) ONST
0 CINTINE
0N wld J=1,158
W2ITE(Ru0)TLCIST Y)Y yT2C0STIU) s TICOST(L)
conTINu e
FAITMAT(2F10,N)
SITNHDY
£Hd
SHAROYTIME DILITUF ING JFAOUTRyCROUT? yDSL o I0Te DT, K)
TEIS IS A FOPCYN SUBRROUTINE FOR SIMULATING DISTRIDQUTEN TIME NLAYS,
FO2 A DTUSIRIPTION SEY FOROYN, AN IHZUSTRIAL OYMAMICS SIMULATO: PAGE
& TQ wu AY 20487 Wy, LLEWILLYH, PFOFTSSOR OF INIJUSTRIAL ZNGIUEERING,
NO2TH CARILIANA STATE UNIVIRSITY. PRIVATELY PFINTED 3Y TYPING SIRVICE,
RALEZNGH, NISTH CAFDLINAy 1965,
OIMTYSICN O2aLTR(3)
DILIS(SLAFLIAT(IOT)IZ(FLOAT(K) #OT)
S3IUTR 20,0
23 2 I=1,IAT
PIN=RIMR/FLCATLION)
o9 1 I=1,K%
AsC=R0LTRITY
COUTF(I)I=AGS+{RIN=AGC) /DELS
PIn=A80
BIUTR=RCITZ ¢CROUTF {K)
RITUEMN
ZHD
FUNCTION TAALI{YAL ARG, DUIMMY, K)
THYS IS A FCALYN Tadil: LOOMK=UP FUNCTIION FOR IATERPOLATING VALNHES TN A
TAa3L 20 SL2I8S CF NUMAZIRSA  FOP A DFSAFIPTION SEE FORIYN- AN TI'OUSTRIAL
DYMA 1IZ0S SIMILATOR, PAGE 4 <« 22 BY ROFTRT We LLEWELLYN, PROFL'SCR OF
INDMISTEIAL EHUGINTISTING, MO2TH CAROLINL STATE UNIVIRSITY, PRIMATELY
PRINTZO AY TYOTNA SLAVICE, RALEIGH, NORTH CAROLINA, 1965,
NIMEASICN VAL IX) 44006 (K)
QU=A4AXL (AMINL(CUMMY APGIK) ), ARG(1))
an 1 I=2,V
IF(OUY, 5T ARGII)Y GO TO 1
TABLI={QUM=ARG(I=1)) 2 (VAL(I)=VAL(I=1)}/(ARG(I)=ARG(I=1))
¢ tVAL(I=1)
RETURN
CNHTIAUE
RITUEY
HA
SUIROUTING TTYPLT (HX4NAME)
DIMINSION Ix{60),VALL(156), VAL2 (156),VAL3(156),T(156)
8IG=n,0n
SYHALL=999972Q39
0N 100 «= 1,156
KoAJ(R,90R) VALLIC(K) 4 VAL2(K)VAL3(K)
0 FAI2AT7(3F10,0)
L TI=JALL IKY e VAL2 (KDY VAL (K)
=FWZho 2
. 09 101 J=1,158
. READ(Z,300)VALL(J) 4 VAL2(J) ,VALI ()
p | CNITTIAUE
D0 50 K=1,15%6
VALI(K)=VAL2(K) ¢VALL(K)
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Jec = IINSAMINL (TS, VALLIK) yVAL2(K) 4 VALTIIK) 4 TI(K))
3ARe IFLVALLIK), SN, N,0,NP, VALZ(Ki.LQ 1) GO 70 S0
367= SIALL=AMINI(SMALL VALL(IK) 4 VALZ(K) 4 VAL (K))
3¢ azen AT I E

JEAL,L= AG=aI0s 2000,

3paz T I=(1I%=SM3LL) /59,999

I7nz= DIJ5=DIvet15+S9ALL

3I71= AId30n=0T a0 AL L

372= IS =DTV 2GS+ SALL

3I71= P2IMY A1 0, SHALL,DIVLIS,0IVIN,DIVLS,RIG

372910 FOeMATLIHL/95(Z3¢ 297X/ aXgulLHe S (lH=) )L He)
37== 0 110 K=1,165¢€

IThR= an 129 J=1,51

3= SPLTI=IPLT2=IFLTI=2PLTL=0D

J7?a= TOT=T (K}

I7s= TX(J)=1M

3za= Jiz)=1

33t= F(VﬁLi(K'.Gto(DIV‘JJ)+SH‘LL¢ANO.VAL1(K).LT DIV*(I1Je1)eSM..LLY
3422 +IPLT1=1

33 3= IT(VAL2UIK) oGT o (DIVAIIY+SHMALL,AND VALZIK) o LT NIV IS+1) #SM..LL)
Jous= +IPLT2=1

3ass= IF(VAL3IXK) ¢ GR o (DIVLI N ¢TMALLGANDGVALIUIK) LT DIVA(JI+1) #SM: LL)
33Az *IPLTI=Y

3A7= FITOT  RT g (AT VSIS +SHALLGAND o TOT oL To DIV I #1) ¢SHMALL)

Iaa= $IOLTL=E

3A49= LF1)e=01b40%0JorUe 300U edezZRebud1IXtU)z1,

3an= IS!M=IBLT1eI2L 24 IPLT3+IPLTY

JAt= IFITIPLTL, 2N 10 IX (1) =1HL

332= ICCIPLT CeENAIIX()I=1HD

3G 2= IF(IPLT3.E01)2IX(J)=113

3IJu= IFEIPLT S S0, 1)IX(J)=1HY

3ass= IF(ISUM GT, 1) IX(JI=1H

3082120 GINTZAUT

337= P3THTA20 , 1, IX

Joaz111 COHTINNZ
3oeo=a2n FARMAT(Zuy1H+4A0A1,1He)

LON= PSIMNTI30,840LL DIVLS y0IV30,DIVL5 4816
L01=930 FIrYAT (uYy s (1Pt 1L (1H=))JLHE/S(EI,2,7X))
2= POINT 700 ,NAuE

L03=790 FIPMAT(1HL ,25X4£5,4* QF UI,8Y SYSTENe

Loh= /74 GRS (1H=1/ /21X 4 *CUREENT .

LOS= *4 THRIZ TIZIOese QUARTEF*411X ,*SYSTEM &
LOh= - BN G*SYSTIMe 10X, *DIFFERENCE®*//1H ,65(1H=))
LN7= 00 6LN M=1370,1077

DY L P>IMT 720

L0c=729 FarMa*(/)
Thin= un SNt Mu=t,0

witls= )= IUAMT= U =0,

Li?= DO Bed L=1,3

“13= N=((H=1270) «12) ¢ (MM=1) *3¢_

bibz CUUS=CUNC s (VAL (N) #VALZ (N) ) /NX

L1S=s CUMTESIMT e T (M) 71X

Lisspa’ ClUMI=TUHCa I T

L1?= PRINT T10, 9,44, CUMC, CUMT,CUMD

L1az710 FOrMAT(T10,1He s 115X ,3(F12,0))
L19=540 CONTIHUE

L2n= LARAF L

L21= M9

L22= SUAFGUTINE OATIZL (VIMNeVOUT,VINT 4Ny STORE)
423= DIASHSICN vINT(1)

L24s= VOUT=ETORE=VINT (1)



L28=
wgbs
L27=
L2azy
w2as
winNs
w3t =
372
L3=
L3L=
L3s=
[ %]
LwW37=
Lias
L3Q=
btz
Ltz
[
wie V=
wmbz
LLb=
Libh=
[ ]
oAz
bed=
LS50 =
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Do 1 :=2'N'
STAXT s INY (1Y +STOCE
STOE=8T0SZ*n,2
VINT(T=)=dINT(])
VIt (H) =4I

2ITHINY

=4A

FaHsTIOoM RANGE (9AL)
IFIVALGLT ¢ N40)VAL=0,0
I (VAL .GT1,NY 74121240
ReNGT =VAL

SoTURN

oM

SUSRROUTINE YNELIVINVOUT,P,0EL.DELPOT,K)
OIMZHNIICN 2(1)

FX=FLNAT(K)

A=AT=F/DEL
DZLO=(DILP=DCLI/Z (DT-FK)
QILF=2EL

M1 I=t,x

D==2(1}
P2UI)=12%A* (VIN=DR S (1,=DELD))
VIin=D?2

VOUT=2(K)

PITUPN

END
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