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PREFACE
The purpose of this theslis is to expiore criteria
thét'may be used as guides in determining thé significance
of alternative "trigger" mechanisms fbr éstabliéhing
extended benefit payment periods. The work is divided
into four chapters: the first discusses the trigger
established in PL 91-373 as well as a short history Of.
Extended Benefit Legislation and arguments for and agaiéﬁt
the concept of paying extended benefits; the second con-
vtainé a short critique of PL 91—373, but the major emphasis
1s on the development of several criteria for trigger
formulas which»might be useful for comparison pu;poses. A
modellusing theorems from "The Theory of Markov Chains" is
contained in the third chapter. The final chapter discus-
vseé the implementation of the ideas developed in Chaptérs
Two and Three and; in addition, outlines some ideas and |
‘pfoblems for further research.

Appendix A reviews the results of an empirical
study completed with'Utaﬁ data. Thils study was not as
complete as it was initially hoped 1t could be for two.
reaSbns.' One was the lack of readily available.daté for

more than just a few months; the second involved a -

‘prohibitiv2 cost in obtaining additional data..

iv




- As a result of thesefdifficuities;lﬁit“became
hecessary to emphasiée conceptual, rather than empiricaL
matters. Thus, each chapter emphaslzes a general approaeh.
in the implementation of the various models considered.

The criteria developed in this thesis involves
several new concepts which should prove useful in further
research on the development and application of;tfigger

mechanisms for policy guidance,

1see Appendix B.
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ABSTRACT

The Congress of the United States passed PL 91-373
in 1970. Thie law provided for the first time, an auto- -

matic trigger that would allow'for the payment of addili-

tional or ‘extended unemployment benefits. The first real

test of this trigger mechanism occurred during the 1970-
1971 recession, and proved to be less than satisfactory.
As a consequence, studies were initiated to evaluate

s

alternative forms of the then current mechanism. The

| evaluation of these alternatives was extremely difficult

as.there was no suiltable criteria to Judge the performance
of each alternative.

This dissertation attempts to establish and de-
velop suitable criteria for evaluating tne perfbrmance-of

any trigger mechanism. The criteria 1s established by

. first looking at PL.915373. The operation of the law 1is

explalned and discussed. The history of temporary extended

benefit programs, especially those of 1957-1958 and 1960~
1961 1is looked at in.some detail. The legislative action
that led to PL 91-373 1s reviewed along with arguments for
and agalnst the unemployment insurance system and the
concept of paying extended benefits. A critique of the

present law 1s then made leading to tne development of a

viil



set of criteria which attempts to meet the criticism as
well as the gral of the Ul program.. |

A quantitative model using concepts from the Theory
of Markov Chains is established which meets some of the
criteria establishedvin earlier seétions. -This model is
then fully develbpedland discussed with respect to varla-
tiong in the economy and their impaqt on the mddel. The
| mpdel, itself, may be used as a trigger or may be used as
a guide by which to evaluate other trigger mechanisms.

The Implementation of tﬁe model involves estab-
,1ishiﬁg certain critical values. The final portion of the
dissertation attempts to show in a general fashibn how this

may be done.

ix
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CHAPTER ONE
DEVELOPMENT, REVIEW, AND CRITERIA
FOR TRIGGER MECHANISMS

Introduction

In thié chaptef, three tbpics will be discussed.
Topic I will be an explanatibn of the law which provides
for an extended benefit period and a discussion of the
precblems which wére associated with it during the 1970~
1971'fecession. Topic II consists of a brief review of
the legislative action that led to the passage of the
automatic triggering mechanism to provide.for extendea
benefits. Topilc IIT briefly covers the general goals of
the unemployment insurance system, and their relation to

the extended benefit program.

Explanation of Enabling Law

On August 10, ;970, Congress passed Public Law
91-373.1 This law provided, for the first time, an auto-
matic triggering provision to enable the Unemploymeét _
Insurance (UI) System to bay extended benefité (EB) for a
specific period of time. .The law, as passed, set forth,

along with specific definitions, both national and state

"on" and "off" indicators (triggers).

lFor a complete description, see Appendix D.
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The terms will be defined as needed in this chap-
ter, but for now, a brief summary of the "on" and "off"
indicators will suffice. These indicatcors will be referred
to tﬂroughout this thesis as '"triggers".

There aré two types of triggers established in
PL 91-373. The first trigger to be discussed is the
nat;dnal trigger. This trigger would be "on" any time
there are three consecutive months when the national
insﬁred'unempioyment-rate (IUR), seasonally adjusted, is
greater than 4.5 percent. The trigger would be "off" if
there are three consecutilve months when the seasonally
édjusted IUR is below 4.5 percent. If, for any week, the
national trigger is "on", then ail states may pay extenaéd
benefits. The states are eligible to pay the EB no matter
what the current unemployment conditions are in that
partiéular state.

The law provides for an individual state trigger,
the -second type, to work independently of the natiénal
trigger. A.state may frigger "on" 1f its unemployment
situation is bad even though other states are not experi-
encing similar conditions. The staté ftrigger, as passed
in PL 91-373, provides for a state to be "on" if:

The rate of'insured unemployment under the state
law for the period consisting of such week, and the
- immediately preceeding twelve weeks- - “

(A) equaled or exceeded 120 per centum of the
average of such rates for the corresponding

thirteen - week period ending in each of the’
preceeding two calendar years, and



(B) equaled or exceeded four per centum.?

Thus, for a state to trigger "og", two criterion
have to be met. The first 1s when the IUR.is greater than
b percenf. The second 1s when the current Week's IUR 1is
120 pércént or more of 'the average of a'similar period for

- the prior two years. -An example here may help to clarify

this point, consider the following table.

TABLE 1-1%

Utah 1971
Week Current. Current 13 Avg. 2 Prior 4/120
End IUR Week Avg. Years Percent Criteria
1/02 4.78 3l38 2.650 1é7.55 on
1/09 . 5.02 3.57 2.870 124,39 on
1/16 5.51 3.80 3.075 123.58 on
1/23 5.69 4.03 3.215 124.19 on
1/30 5.57 425 3.440 123.55 on
2/06  5.39 by 3.625 122,48 on
2/13 4.91 4.57 3.810 119.95 . on
2/20 5.17 | 4.73 3.975 ~118.99 on
2/27 5.21 4,87 4,120 118.20 on

. lSource: Computer run on trigger indicators,
Weber State College, 1972.

2U.S., Congress, Federal-State Extended Unemploy-
ment Compensation Act of 1970, Pub. L. 91-373, 91st Cong.,
2nd sess., 1970, Sec. 203 (e).




Table 1-1 shows that in order to trigger "on",
both the 4 percent and 120 percent criterion must be met.
For week 1/02, the current IUR was 4.78 percent, but when
averaged with the prior 12 weeks, this figure was 127.55 of
the average of the two prior years ('69,'70). For a
similar 13 week period it did not trigger "on" because the
4y percent was not exceeded. Week 1/23 is the first week in
which both requirements were met and, hence, there is a
trigger "on". The state of Utah would now have to pay a
minimum of 13 weeks of EB. The actual payment would
begin on the third week following the week in which the
"on" trigger occurred.

P1 91-373 provided for a minimum EB period (weeks
in which extended benefits are paid) of 13 weeks. Also,
cnce the EB period is finished, the state may not pay EB
for an additional 13 weeks. )

Special Rules
(b) (1) In the case of any state -

(A) no extended benefit period shall
last for a period of--less than thir-
teen consecutive weeks and

(B) no extended benefit period may begin
by reason of a state '"on" indicator
befcre the fourteenth week after the
close of a pricr extended benefit period
with respect to such state. :

These rules tend to cause some problems which will

be discussed later but, for now, 1t will be sufficient just

3U.S. Congress, Federal State Extended Unemploy-
ment Compensation Act of 1970, Pub. L. 91-373, 91st Cong.,
2nd sess., 1970, Sec. 203 (b) (1).




to point ocut the rules.
| The "on" indicator exists in the table for a period

of three weeks. lFor week 2/13, the 1ndicator goes "off".
This occurs because one of the criterion, (120 percent) is
not met. The rule for triggering "off" is that é trigger
"off" will occur whenever the 13-week IUR drops below
i percent and/or falls below 126 percent of the prior two
years' average.

There is a state "off" indicator for a week 1if,

for the period consisting of such week and the

immediately preceeding twelve weeks, eilther

subparagraph (A) U percent or subparagraph (B) 120

percent of paragraph (1) was not satisfied..

(Note: See quote on previous page). ~

The failure to satisfy the 120 criterion thus
caused the indicator (trigger) to go "off" in Taﬁie 1-1.
It should be restated at this point that fof a trigger
"on" to occur both criterion have to be satisfigd, but to
trigger "off", all that is needed is for one or the other
(or both) of the criterion not to bé met. |

The specifications for triggering "on" and Nof
were established prior to the 1970-1971 recession. Thg
édvent of that recession provided a test for.the auto-
matic triggers. It seems rather difficult to place a
final judgement on the performande of the'trigger, but it
did not perform, in many cases, as it should have. Some

ter

of the problems inculude:

(A) Fallure to trigger "on" during the peak

uIbid, Sec. 203 (e) (2).



trough period of the recession. In this
particular recession with the 4 percent,

120 percent criteria: Two states triggered
"on" prior to the, Peak of Nov. 1969,
thirteen states triggered "on" during the
peak - trough period ayg designated by the
NBER, 1.e. Nov. 1970, while twenty one
states failed to trigger "on" until at least
two menths past the trough.

(B) Triggering "on" too late in the recession.
Similar to (A).

(C) ., Failure to remain "on" during periods of high
unemployment. There are several cases of this
cccurring. In Table 1-1, a small example of
this is given when Utah triggers "off" even -
though the currsent IUR is at, or above 5 per-
cent. In Washington, this case also occurred -
in that..unemployment went to a high rate, 15

. : percent or above, but remained there for a
long enough time that even though the IUR was
still at 15 percent or more, the 120 percent
criterion was not met and a "off" indicator
-occurred.

(D) Failure to trigger "on" even though relative
unemployment is bad. In this case, a state
may have experienced several years of low
IUR's, say 2 percent, the IUR could then
almost double to say 3.9 percent, which is a
tremendous change for the state and still no
EB would occur.

“These and cher less serious problems prompted an
extensive research effort into the_existing trigger and
alternative triggers. The research showed what would occur
under the various alternatives, but lack of specific
priterion made a final judgement (on what is the best
trigger) impossible. This thesis will make an attempt to

explore this area to develop usable criterion which may be

SSource of data: Wan Fu Chi and Jim Van Erden,
A Study of Trigger Mechanism. (Ogden, Utah: Schcol of
Business and Economics, Weber State College, October 1971).




7
useful for further research. Also, a measure..to use for
this purpose will be developed. Thls measure may also
prove applicable for use as a new trigger formula.

The search for a suitable criteria requires a
brief background 1o§k at the history and development of
EB prograﬁs.as Well as the UI program in general. Specilal
attention should also be pald tc the theory underlying
unemployment compensation in general. It is to these

tasks which we now turn.- -

Background of Extended Benefits
The recessions that followed World War II were of
a nature that could be classed as somewhat "mild and short-
lived" rather than "severe and extended."-
These recessilons had another characteristic, how-
ever, which proved to be a problem. The ,
recessions were marded by sharp increases 1n the
number of insured wage earners suffering long
periods of unemployment. Consequengly, exhaust-
ion ratios phenomenally 1ncreased."
The extent of these mild and short 1ivéd recessions
can be seen 1n detall be examining Table 2-1 on the
- following page. This table shows two types of information
for the years 1948 through 1964, The first type is the

number of exhaustions for each year. The second, expresses

the exhaustion as a percentage of first payments.

“yilliam Haber and Mérrili G. Murray, Unemployment
Insurance in the American Economy, (Homewood, I1ll.:
Richard D. Irwin, Inc., 1966), p. 218.




Table 1-21
Year Number of Exhaustions  Fires payments?
1948 1,007,520 27.5
1949 1,934,759 29.1
1950 1,853,336 30.1
'1951 - 810,580 . 20.4
1952. | 931,362 20.3
1953 764,420 19.2
1954 1,768,927 : 28.8
1955 1,272,232 o 23.9
1956 , 979,684 22.9
1957 | 1,138,389 23,8
1958 . - 2,508,469 33.3
1959 | 1,674,902 28.2
1960 1,603,372 - . 26.
1961 | 2,370,833 30.4
1962 | 1,628,359+ 27 .U+
1963 _ 1,653,862+ 25 U+

1964 1,370,796+ | 23.8+

lyilliam Haber and Merrill G. Murray, Unemployment

Insurance in the American Economy. (Homewood, Ill.:
Richard D. Irwin, Inc., 1966) p. 219.

2First payments means claimants paid at least one
week of benefits. For years prior to 1953, first payments
of benefits for 12 months ending Sept. 30; for 1953-1954,
first payments for fiscal year ending June 30.
"+ ‘Includes Puerto Rico which became subject to the
Federal Unemployment Tax Act beginning Jan. 1, 1961..




The number of exhaucttions shows significant
changes during pericds of recessibn e.g. 1953-1954, and
1960-1961. Note, also that the exhaustion ratio increased
in 1958 and again in 1961. "The increased volume of
workers exhausting their unemployment insurance created a
strong interest in longer duration of unemployment compen-
sation in order to provide protection for the very long-
-term unemployment”.7 : e

The first attempt by Congress to provide for the
payments of extended UIL benefifs, in addition to regular
benefits, came about with the passage of the Temporary
Unemploymen® Compensation Act :(T.U.C.) of 1958.

This, program was optional, entirely at
state costs, and so-called "advanceés'" or loans
by the Federal Government was to be repaid by
the states eleecting to participate, through an
earmarking of future FUTA (Federal Unemployment
Tax Act) taxes of employers in participating
states., Only seventeen states elected to
participate 1in the federally sponsored program
which lasted 13 months, from June 1958, to
July, 1959. Congressional action was late, as
effective dates fell entirely on the upswing
of a recession which began a year earlier in
July, 1957, reaching a trough in April, 1958,
in the TUC programs (state and federal) paid
out a total of $600 million to 2 million
exhaustees excluding the longer durations of
regular benefits.

" Tibid., p. 218.

8Interstate Conference of Employment Security
Agencies, "Explanatory Material and Considerations For and
Against Changing Extended Benefit Trigger Formulas,"
Salt Lake City, 1973. Appendix A, p. 1.
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The fact that the TUC program lasted only 13
months,'and was entirely temporary 1n nature, left the UI
system with a similar problem during the péxt recession -
1960-1961. As a consequence, Congress was forced to act
on a short term stop-gap progran once again. This program
waaz known as the Tempdrary Extended Unemplcyment Compen-
sation Act (TEUC). Again quoting from the Poll:

Azaln, the legislation was slow. Seasonally
adjustad insured unemployment rates were over

6.0 percent, and exhaustion rates passed 30

percent in the fall of 1960. The TEUC program

was not effective until April 1961 through

June 1962, but reached back to July 1960 to

make an enormous backlog of exhaustees and

claimants eligible whose benefit years had.

already ended. Participation was mandatocry

and financing of the TEUC benefits was entirely

by the federal government from a temporary

increase in the FUTA rate, for all employers

in all states.9 :

The cost of benefits pald durling this second
temporary program, for the period, April 1961, to
December 1962 was approximatély'$8lu million dollars,10

The two programs discussed above had several
common characteristics. First, they were both temporary
in nature; second, they required congressicnal action in
order to be implimeﬁted; third, they Were both late in

coming .on wiﬁﬁﬂrespect fo the peak and trough of their

respective recessions. Hence:

91bid.

1OInter‘state Conference of Employmeht Security
~Agencies, "Report of Second Meeting," Chicago, 1972.
Appendix D. :
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The pressures for improvisation and speedy
actlon that accompanied the temporary federal acts
resulted in a consensus among state employment
security administrators that there should be a
permanent. program of extended beneflits that would
become automatically .available during high un-
employment periods accompanylng recessions., This
view was shared by congressional leaders who
handled the temporary acts of 1958 and 1961.11

The development of this "permanent program of
extended beneflts" was a slow process culminating with
the passage of PL 91-373. The following 1s a brief
review of some of the legislative action that occurred
in the period 1961-1970.
HR 7640 proposal of 1962 provided a nationally
triggered extended benefit program to beglin when
the seasonally adjusted national IUR was 5.0
percent and the exhaust rate was 1.0 percent or

more for three consecutive months, and would
end when the exhaust rate fell below 1.0 percent.

HR 8282 proposal of 1965 provided a non-
trilggered program of extended benefits for the
long-term unemployed (FUAB) payable to nonseasonal
workers based on gquarterly earnings in the prior
two years, ' _

HR 15119 proposal of 1966 sponsored by the
Interstate Conference of Employment Security
Agencles introduced the concept of state
triggered benefits when the thirteen week moving
average insured unemployment rate was 3.0 percent
or more, and 120 percent of the prior two years
(changed by the Executive Committee from 115

. percent recommended originally). This billl was
passed by overwhelming majorities of both houses
of Congress, but died in Joint committee mainly
because of disagreement between the. House and
Senate about federal requirements for the states
to pay a maximum of insured workers. The .
national trigger was the same as HR 7640,

HR 12625 proposal of 1969 provided extended
benefits similar to the nationally triggered

Myaber and Murray, 0. Cit., p. 219
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provisions of HR 7640, except that the national
trigger rate for seasonally adjusted insured
unemployment was lowered from 5.0 percent to 4.5
percent and exhausts were not required to trigger
"on", but only "off". State triggers were
excluded.l2
The law (PL 91—373),4a5'fina11y passed in 1970,

used a modified trigger whiégw;ncorporéted parts of

HR 15119 and HR 12625, i.e. the 4.5 percent seasonally
adjusted national IUR trigger was fetained, but without
exhausts. The floor for the state trigger was raised
from 3 percent to 4 percent,‘and the 120 perceﬁt average
of the prior twovyears was left unchanged..

Pl 91-373 was thé culmination of a decade of work.

_It provided an automatic triggering mechanism for extended
benefits. The assumption has been made, to this point,
that the payment cf EB is accepted and,.in féct, the UI
system in general is an ongoing program. This assumption
will continue tc be made but a brief review of some
arguments for and against the UI/EB program may be worth-

while 1n order to provide a more géneral background for

this thesis.

General Goals

"The general outline of thlis section will be to:

(1) give a brief review of some of the afguments for

121nterstate Conference of Employment Security
Agencies, "Explanatory Material and Considcrations For
and Against Changing Extended Benefit Trigger Formulas,"
Salt Lake City, 1973. Appendix A. p..1.
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unemployment insurance in general, (2) discussion of the
arguments for and‘against extended benefits,'and_(3) com-
parisons for and against extended benefits vs other
programs as a solution to the problem of long term unem-
ploymént.

: The obJjective of the Unembioyment Insurance Program
may be looked at‘from two points of view. The first will
be designated the "micro view," while the second can be
called the "macro view."

The micro view is basically concerned.with the
effects of the program on the individual. The replacement
of a portion of wages lost for a short period of time is
of prime.concern. The maintenance of some sort of wage
replacement has further implicatiocns in terms of the
individual's well-being, job search capabilities, main-
tenance of skills level, etc. | |

13

Blaustein presents one of the most cocmplete

listings of the Unemployment Systems objectives, his
"Micro" objectives would be:

1) Objective: To assure workers cash subsistence
support in a dignified, orderly, and reliable
manner during periods of involuntary unem-
ployment.

2) Objective: To enable the unemployed worker to
maintain.his standard of living by supplying
adequate wage-loss replacement.

13saul J. Blaustein, Unemployment Insurance
Objectives and Issues - An Agenda for Research and
Evaluation, (Kalamazoo, Michigan: The W. E. Upjohn
Institute for Employment Research, 1968) Pp. 6-12.
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3) Objective: To help the unemployed worker
to sustain his earning capacity, and to take
full -advantage of the skills and experilence
gained 1in previous employment and training.

k) Objective: To encourage or maintain the
unemployed worker's incentive to work, -
differential in benefits and weekly wages
encourage this,

5) Objective: To expose unemployed workers to

Job opportunities.

6) Objective: To enhance the employment potential

of unemployed workers.

The term '"replacement of a portion of wages"
deserve§ﬂto be examined a little further. The main
objecfgon to a replacement of full wages 1is that ‘this
would reduce the incentive of those unemployed fto look
for work. The amount an unemployed person recelves must
be balanced 1n such a way that it encourages him to lbok

for work, but yet maintains hils living standards ét a

level high enough for him to make this pursuit. 14
x’gé\’

b ,‘
:‘1/5"

luMark M. Hauser and Paul Burrows, The Economics
of Unemployment Insurance, (Londcon: George Allen and
Unwin Ltd., 1969, p. 53.

A full replacement of foregone earnings is gener-
ally considered undesirable, mainly because it might make
the prospect of idleness unduly attractive to those in
employment and impair the will of the unemployed to
return to work as soon as possible. Furthermore, a full
replacement of earnings seems unnecessary. Most present
day UI schemes are geared tc a temporary, rather than a
permanent loss of employment (and earnings) i.e. they
assume unemployment to be essentlally a transitory
phenomenon. On this assumption, the upper limit of ‘

"benefits can, in most cases, be safely kept below for- ~—-
gone earnings.
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: mmehe,durétionmofybenefits is equai in importance
to the weekly beﬁefit amount. The payhént of benefits longer-
than—necéssary is looked upon as a problem similar to that'of'
_a high weekly bemefit amount. Continued payment of even low
weekly benefitslmay discourage the unemplqyed from seeking
work. If the person drawing benefits for a long beriod of
t;mé is unablé to find work, then other programs must be
- brought into action.
Thé type of persons'unemﬁloyed for long periods of
time; and with little hqpe of immediate-reemploymenf should
be looked at inM; diffefent light in terms of UI compensation.
Leviﬁé discusses this problem.

It is, of course, important to distinguish

e e D €L WE N those Jjob separations which are of a

highly temporary character, (when recall to

employment is definite)} and those layoffs which

are permanent and likely to result in unemployment
- of long duration.

- For the first group, income maintenance alone

1s sufficlent. Most UI c¢laimants fall into this
~catagory and receive benefits for short periods

of time only. Workers confronted with long term

unemployment, _however, require more than income

maintenance.i '

The'definition of‘highly temporary'character by
Levine is festrictiVe - perhaps'it would be better to say,
"when there 1s a high probability of being recalled to work."
Note: "Long periods of time, " is a rather subjective term.

Baslcally, a person who 1s unemployed because of a structurzal,

,_15Louis Levine, The Role of Unemployment Insurance ---
in Natlonal Manpower Policies. (Kalamzoo, Michigan: The W.W..-
\Pnjohn Institute for Employment Research, 1972) p. 5

et i At & s

e A b g 4
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group.16 The micro approach 1s concerned with getting an
-adequate benefit amount to the individual for the time in
which it 1s deeméd necessary. The alleviation of temporary

individual distress is the major goal.

16consider the following definitions from Robert
H. Ferguson, Unemployment: Its-Scope; Measurement, and
Effect on Poverty, (Ithica, New York: New York State
School of Industrial and Labor Relations, Cornell University,
1965), p. 51-53.

Seasonal Unemployment: "Seasonal" unemployment
1s the term used to describe changes in employment which
occur regularly each year, and result from climatic or
weather changes, or temporary, but recurrent demand factors
such as holiday buying, and annual model changes.

Frictional Unemployment: "Frictional" unemployment
results from the fact that in a large, complex, and changing
economy, there 1s not a perfect or immediate matching of
unemployed people, and vacant jobs. Persons lose or quit
Jors, and cannot immediately lccate new ones. Job open-
iigs may not be discovered because they are not advertised
or, more likely, the unemployed person conducts his search
in a haphazard and inefficient manner. Avallable jobs may
be situated some distance away from where job seekers live.
Work, which is currently being offered, may not be suitable
for the persons presently in the Jjob market New workders,
entering the labor market for the first time, also encounter’
these difficulties, and in addition, may change jobs geveral
times before finding sultable employment.

-Structural Unemployment: "Structural" unemployment
is one of the typcc most difficult to define clearly and
consictently. The distinction between "frictional" and
"structural" unemployment is not sharp,,the two classif-
ications easily blend into .each other. 'Both result from
difficulties in adjusting the supply of workers to the
demand for them 1n a dyramic economic system in which there
are continuous changes in technology, in conumer tastes,
in plant location, and in the compostion, distribution, and
uses of labor and other repurces. Frictional unemployment
is best used to describe 'short run joblessness resulting
from the individual's difficulty in locating and moving into
an available job. Structural unemployment, on the other
hand, implies joblessness resulting from major long run
changes in the composition of the labor force and in the
-industrial, occupational, and gepgraphical location of job
opportunities, ‘ 1 ' '

Cyclical Unemployment: "Cyclical" unemployment
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The second point of view, the macro approach,
concerns the effect of UI compensation on the econom& as a
whole., Blaustein lists several objeétives for this-
approach:

1) Objective: "To counter deflationary effects
on the economy. : .

2) Objective: To preserve flexibility and
freedom of choice for private and public
economic policy.

3) Objective: To encourage employers to regu-
larize or stabilize their employment patterns
throughout the year.

L) Objective: To help keep available a skilled
or experienced labor supply for employers
who are faced with seasonal or other irregular
patterns of activity.
The regular UL system has been considered an
automatic counter-cyclical stabilizer in that it tends

to come into play more when the economy is experiencing

a downturn and unemployment is-increaéing. It is

automatic because it does not require any special

legislative action in order to be employed.

The Commission on Money and Credit 'in 1961

referred to this idea:

results from the failure of the economy to provide a
sufficient number of Jjobs. "Cyclical" unemployment is
the term used to describe the cutback in employment
which occurs during the recession phase of the busi--
néss cycle.

17saul J. Blaustein, Unemplcocyment Insurance Ob-
jectives and Issues - An agenda for Research and Evalu-
ation, (Kalamazoo, Michigan: The W. E. Upjohn Institute
for Employment Research, 1968) p. 11.
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The Commission's study of the role of unem-
ployment insurance leads.it to. conclude.that. the .
contribution to stabilization of the present
system of unemployment compensation 1s significant,
and it can and should be increased. At the same
time it also concludes that the addition to built-
in flexibility which can be derived from this
source will be limited.18
The system enables public planners some flexi-
0oility in that it is a constant force against the problems
of the unemployed even though there is a change in admin-
istrators, etc. It allows the policy makers to have some
leeway in determining new unemployment programs. The use
of different taxing rates for employers, where an employer
with a higher number of unemployed has to pay a highér
tax rate, causes a stabilizing influence in the employment
picture.

There are arguments against the objectives, or
goals, of the Marco approach. These include: first, the
relative benefit amount vs the wages lost. The argument
here rests on the fact that the number of claimants is
small when compared with total unemployment. Levine
brings forth this argument:

Restrictions in UI coverage, eligibility,
weekly benefit amounts, and benefit duration
sharply limit the UI programs capacity to deal
with unemployment and to contribute to ecconomic

stability, especially in recession periods.
Usually less than 50 percent of all unemployed

' 18"The Summary of the Report of the Commision
on Money and Credit," New York Times, 25 June, 1961,
sec. 11, p. 8, quoted in Richard A. Lester, The Economics
of Unemployment Insurance, (Princeton, New Jersey: Prince-
ton University Press, (1962), P. 8, 9, '
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~workers are on the unemployment insur'ance.19
A secondfafgﬁment against the objectives stated

for the Macroc approcach concerns the aspects of the tax on

employers (FUTA), especially to its adverse counter-

cyclical effects. ~Richard Lester discusses this objection: =~

One problem of the unemployment compensation
tax under experience rating is that the rate
tends to vary inversely with phases of the
business cycle, subject usually to a lag of a
year. Such a pattern of variation, it is
claimed, tends to accentuate the cycle by
increasing the tax rate during proEBerous times,
when industry is best able to pay.

Those arguing for the objectives of the Macro
approach recognize that deficiencies do exist but, even
in spite of them, the payment of benefits is timely,
usefull, and fairly adequate. Lester again discusses
the effect of UI in terms cof timelinéss and adequacy:

.The highest rate of compensation is reached
usually at about the bottcom of the industrial
downswing. Thereafter, the percent of compen=
sation declines during the next year or year
-and a half, dependlng on how sharp and short
the recession is.

.This pattern means that unemoloyment -
compensatlon reaches its max effectiveness
during the first half year after the recession
commences. Thereafter, benefit exhaustions
reduce the rate of compensation. Especially
in the second year cof g recession, a fairly

¥

19sau1 7. Blaustein, Unemployment Insurance
ObJectlves and Issues -~ An Agenda for Research and
Evaluation, (Kalamazoo, Michigan: The W. E. Upjohn
Institute for Employment Research, (1968) P. 19, 20.

20Richard A. Lester, The Economics of Unem-
ployment Compensation, (Princeton, New Jersey: Prince-
ton University Press, (1962) P. 68.
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high percent of the unemployed are not subject
£o unemployment compénsation.?

Adequate unemployment benefits can make-a
contribution to economic stability by helping

to avoid sharp cuts in consumer's expenditures.

However, their contribution to any anti-cyclical

program is bound to be limited because- total

~benefits have always been less than 2 percent
as large as total labor _income or total con-
sumption expenditures,2?

The secound part of this section concerns the
payment of EB. Regular benefits are limited in terms of
duration and, in times of cyclical unemployment, the
argument is made that regular benefits must be extended.
The length of benefit duration may be variable, but there
are limiting factors that must be considered. First, too
long a duration may reduce incentives to return to work
or may prove inflationary if payments are continued ‘into
a business upswing; second, too short a duration may cut
off benefits when business conditions make finding a
job difficult.

The idea with EB has been to pay it "as long as
there is a need", but this viewpoint is usually taken
from the macro pcint, rather than the micro. EB should
be paid as long as there is an individual need.

At this stage, .we are focusing our attention
soley on the social aspect of the question of
benefit duration, in which the basic aim of UI

is to prevent the unemployed from falling into
poverty and need. From this viewpoint, the

2libid., p. 17.

221pid., p. 38.
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answer to the question of benefit duration

must be that if necessary, the unemployed should
be able to receive benefits as long as the
circumstances Jjustifying the receipt cof these
benefits persist. 1In this sense, it seems
logical to maintain that where no alternative
relief scheme exists, and where a Jobless:
worker remains unemployed for an indefinite
period of time there should in principle_also
be no 1limit to the duration of benefit,

The third area of Topic III deals with the use

of EB against other programs for the long-term unemployed.

There is a definite argument for continuing EB, to a
certain point, but there must be some limit to the amount
of EB payed. This 1s where the consideration as to the
other programs comes into being.

Merrill Murray states:

...Those favorihg extended unemployment
compensation argue that until the chances of
reemploymerit are hopeless and some do find
jobs after more than six months of unemploy-.
ment - the continuation of unemplcyment
benefits will keep the worﬁer actively seeking
work in the labor market.?

This statement by Murray, "that until the chances
of reemployment are hopeless,'" is perhaps the key to the
idea being diécussed here. As long as there is a chance

of reemployment for the individual, then a case can be

made for paying EB, but as soon as this chance is lost,

_ 23Mark M. Hauser and Paul Burrcws, The Economics
of Unemployment Insurance, (London: George Allen. and
Unwin Ltd., 969), Pp. 62, 63.

2UMerrill G. Murray, Proposed Federal Unemployment

Insurance Amendments, (Kalamazoo, Michigan: The
. W. E. Upjohn Institute for Employment Research, 1966),

p. 3L,
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other programs should step in and take over. Once
again"we.are simply saying that EB 1s basically designed
o help those unemployed due to cyclical factors,:and
those unemployed for other reasons should be dealt with
by using other programs. e.g., retraining programs tor
the structurally unemployed.

Paul Mackin stresses this idea by saying:

It is necessary to keep ceclearly in mind the
limited role of UI in the alleviation of poverty.
The program does perform the important function
of temporarily preventing a family's annual
income from sinking below $3,000 when the bread-
winner is suddenly thrust intc a prolonged spell
cf unemployment. However, because of the wage
and employment-related nature of UI, 1t can
have little impact on the condition of the
chronically poor. Persons with frequent and
prolonged speils of unemployment become increas-
ingly less likely to have the wage gredits
necessary to qualify for benefits.

Louls Levine also speaks on this subject:

The UI program could usefully extend its
protection and the victims of such circumstances,
(structural unemployment) carrying then beyond
the usual benefit duration limits, but only if
1f would also couple the extended benefits with
positive effoggs fto overcome the obstacles to
reemployment.

The assumption that is to be used in this thesis

is that there is a need for EB and that this need may

25Paul J. Mackin, Extended Unemployment Benefits,
(Kalamazoo, Michigan: The W. E. Upjohn Institute for
Unemployment Research, 1965), p. 29.

: 26Louis Levine, The Role of Unemplcoyment In-
surance in National Manpower Policies, (Kalamazoo,
Michigan: The W. E. Upjohn Institute for Employment
Research, 1972), p. 27.
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exist for a period longef than thirteen weeks. However,
indefinitevapplicatidn of EB is undesirable if it is
beihg applied in a situation for which it was not designed,

i.e.,, something other than cyclical unemployment.

Summary

This chapter has presented three major areas. The
first area dealt with.PL 91-373, which provided for the
automatic trigger mechanism and the problems that
developed with it. The second area was concerned with
the first two tempofary extended benefit periods, and the
developménté ﬁhat.preceded 91-373. lThe final area was
concerned with the UI program in general and the rela-
tionship of EB to it and other pypes of aid to the unem-
ployed. Our task must now be to develop a set of criteria
that can.be used in evaluating alternative triggers and

the trigger mechanism in general.



CHAPTER TWO
CRITERIA FOR EVALUATION

Introduction

The purpose of.this chapter is to ﬁake a further
look at the problems inherent in the current Trigger law,
in addition to the shortcomings which were discussed in
. Chapter One, In addition, the criteria will be developed
that should be considered 1in evaluating a trigger
rmechanismn - |

These include:

1. A discussion of the entire UI system, such as
the interrelationships in the program.

2, The need for consideration of the individual's
needs during an ER period.

3. The comparison of some quantitative measure
with the natural rate of unemployment.

L, A dlSCuSSlon of the relative seriousness of
dlfferent types of triggering "on" and trlggering "off"

- errors.,

Critique of the Present Law

The method by which an extended benefit period is
determined under the present law, PL 91-373, has been
discussed in Chapter One, The purpose of thls section

of Chapter Two 1s to look at scme of the problems
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intherent in that law. These problems will be discussed
without regard to any particular ranking of importance,
they should all be treated as relatively equal at least
at this time. |

The initial problem will be designated the
”individual” problem. The amount of extended benefits
payable to any given claimant is variable iﬁ the range
from 3 to 13 weeks. The genefal rule for paying extended
benefits is: | |

Within certain requirements, extended
benefits are payable at the same rate as the
claimant's weekly benefit amount under the

state law, and eligibility for extended
benefits is determined in accordance with

state law. A claimant may receive extended
benefits equal to the least of the following
amounts: one-half the total amount of reg-

ular benefits, including half the total
amount of regular benefits, including
dependents' allowances; or 13 times his
weekly benefit amount. There is an overall
limitation of 39 weeks on regular and
extended benefits.l

Thus, an individual claimant may be eligible for
la maximum of 13 weeks of extgnded benefilts. Thié, how-
ever, may not be the case for most claimants. Several _
factors tend to reduce this figure. The most étrihgent
factor is the maximum number of weeks that benefits may
be paid, 39 in total. Thus, for example, a claimant in

'Utah'that has received 36 weeks of regular benefits may

1y.s. Department of Labor, Manpower Adminis-
tration, Unemployment Insurance Service, Comparison
of State Unemployment Insurance Laws, (Washington
D.C.: "U.S. Dept. of Labor, 1972)
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draw only an additional 3 weeks even though the state is
on an bEB period fev a2 minimum of 13 weeks. The fact the
unemployment in this case is "serious" enough to warrant
13 weeks of EB for the state is of little help to the
individual receiving only 3 weeks of extended beneflts

A second factor to determine the length of EB for
an individual concerhs’the statement, "A claimant may
recelve extended benefits equal to the least of the
following amounts: cne-half the total amount of regular
benefits. 12

Thus, if a claimant were eligible for less than
26 weeks ef regular benefits he enly would be able to
draw one-half of his regular benefits in EB. An argu-
ment againet this involves the idea that many people
who draw less than the full ameunt of regular benefits
are lower paid, lower skilled workers who are most "_ly
to be effected by cyclical variations in the.business
cycle. Therefore, an individual who may need unemployment
insurance the most will find himself denied it during
a period in which the greatest need fof it 1is etident.

The fact that the national or state.trigger may be "on"
for 1 or 2Ayears during this period does not hHelp these
individuals directly. {

It is worthwhiie emphasizing at this point that

this writer is not advocating paying EB to individuals

2Ibid.
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indefinitely. The problem of paying EB too long, or
.Pathep, jJust how long EB should.bevpéia, is a cémplex
and highly debated problem., It would have to be argued
‘that providing for an indefiniteHFBmpgfiog wqpld be B
1ﬁdiérous, since this is ndt the purpose for which EB
was intended. EB is intended to "pay ex£ended benefits
to workers during petiods of high unemployment.3

It is this ph*ase,A"during periods of high
.dnemplbyment” that éauses_the differences between the
author and the '"current law". If unemployment is "high"
due to some cyclical change in the business cycle, then
the worker will find the probability of obtaining further
employment relatively low. It is precisely at this time
that he needs EB coverage, but with limitations such as
those discussed above, he can receive this help for only
a4 short pericd of time. k
The bbint'behind this dilscussion is that the EB
program has lost signht of the»individual in its current
method of operations. A greater emphasis on the welfare
of the individual should be made if the program is to meet
its overall gou=zl. Reéall: the individual or "micrd"
goals discussed in Chapter One.
The rétionale that was used to establish the
. current EB trigger and the restrictions on length of the

EB period can be traced back to the passage of PL 91-373.

3Ibid. Pp. 3-14.
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In eacn of these recessions, 1957-1958 and 1961-1962,
there was no automatic trigger. CongréSS“bééééd”fwdum -
temporary programs: (1) The Temporary Unemployment
Compensation Act (T.U.C.) in 1958, which ran for a
13 months, (2) The Temporary Extended Unem-
ployment Compensation Act passed in 1961 which lasted
for a period of 14 months. Thé time spans were con-
sidered adequate at the time. Both of these acts were -
designed for a crisis type of situation , that is, one
in which unemployment worsens quickly, buft also recovers
quickly. Thus, the EB periouvd was designed to be short
term in nature. Inithe 1970-1971 recession, this was
not necessarily the case. Many states had a significant
unemploymen@ problem for well over two years., Thus,
EB would not have been paid by the state to anyone,

let alone a person unemployed for a relatively long

Ctime, In a report to the members of the Interstate

Conference of Employment Security Agencies, Sherrill
Neville, a.consultant to that committee says:

...It should be apparent to administrators
from examination of most business cycle indi-
cators that the trough, or bottom part of the
recent recession was longer and more drawn
ouf. than others. It appears there were
false recoveries, and today, (January 1973),
even three years after the current downswing
began, the total unemployment rate has not
yet recovered substantially. In other words,
there should be general agreement that the
recent national recession was "borderline" and
of long duration...

"Interstate Conference of Employment Security
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Thé distinctinn between what may be called a
structural recession vs a cyclical rcuession5 has not
been made, and it is assumed that we are dealing with
the latter in this discussion. It 1s, therefore,
necessary that some other way of dealing with the EB
trigger be developed if we are . to deal with long dur-
ation recessions as well as shorter term recessions.

It may be worth discussing at this point the
different approaches that are possibie for dealing with
either a structural or cyclical type_of recession or |
some combination of both. 1If a recession begins, no

4
Al

matter what the cause, the first level of policy that“w;

comes into action is the regular Ul progrém.l Recall:
in Chapfer One the automaticrstabilizer provision of
this program was discusscd. If the situation becomes
worse, then a second level of policy becomes avaliable,
‘fhat is Extended Benefits. PFinally, a third level of
policy is available if the situation continues to

worsen and stays bad for a long period cof time. This

level is the Discretionary Fiscal Policy such as the

. ' Agencies, "Explanatory Material and Considerations "For"
and "Against" Changing Extended Benefit Trigger Formulas,"
Salt Lake City, 1973, p. 21.

, SThe difference that is implied here concerns the
definitions expressed in Chapter One. A structural
recession would be one that 1s brought about by struc-
tural unemployment which EB is not intended to serve. A
Cyclical recession that is a recession brought about by
changes in the business cycle, is the type of recession
that EB is designed for.:
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various Manpowelr Training Programs. This chird level
should come into play only when there is structural or
frictional types of unemployment. They may be effective
for cyclical unemployment also, but most of this should
be taken care of‘through the'eﬁtended benefit program.

A second problem with the current law that merits
discussion will be referred to as the "13'week" problem.
This particular prcblem can be broken downyinto two parts.

The first part is concerned with the 13 week
moving average that is used to compute the iUR figure

- for the trigger formula. This figure is used both as an
absolute figure (i.e. U4 percent or greater) and as a’
comparative figure (120 percent of averege of last two
years), While the moving average is somewhat useful
due to the fact that it tends to eIiminate minor weekly
fluctuations and prov1de a somewhat smoother t1me serles,

~"1t does tend to be a lagged 1ndlcator, and in addition,
insensitive to an increase in exhaustion rates.

The lagged 1ndlcator ‘portion seemtho compcund an
already inherent problem of triggering "on" too late in
the peak-trough period. This is'true especially for the

6

state trigger.

6For' a detailed analysis see: Wan Fu Chi and
Jim Van Erden, A _Study of Trigger Mechanisms, Report
No. 6, Research Findings From the Study of Some
Alternative State and National Trigger Formulae, (Ogden,
Utah: -Weber State College, (1971).
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An example of how much the thirteen week moving
average is a lagged indicator can be seen by looking at

Utah data for 1957-1958.

Table 2-1
e Change in
1957 Current 13 Week Current IUR
Week IUR _ Average 13 Week Average
10/12 1.09 1.17 - .08
10/19 1.18 1.16 .02
10/26 1.32 1.16 .16
11/02 1.66 1.18 .48
11/09 1.92 '1.23 .69
11/16 2.37 1.32 1.05
11/23 2.57 1.43 1.14
11/30 3.20 1.58 1.62
12/07 3.48 1.7 1.73
12/14 3.46 1.94 1.52
12/21 3.81 2.16 1.65
12/28 4.53 2.4y 2.09.
1/04 5.30 2.75 2.55
1/11 5.99 3.13 2.86
1/18 6.47 3.54 - 2.93
1/25 6.57 3.94 2.63
2/01 6.89 b.34 2.55 .
2/08 7.78 b.79 2.99
2/15 7.06 5.15 1.91
2/22 7.18 5.51 1.67
3/01 6.99 5.80 1.19
3/08 7.22 - 6.09 1.13
3/15 6.82 6.35 7
3/22 6.69 6.57 .12
3/29 6.73 6.75 - .02
L/05 6.93 "6.82 + .11
hy12 6.26 6.84 - .58
hyig o 5.79 6.80 -1.01
L/26 5.47 6.72 -1.25
- 5/03 5.23 6.59 -1.36
5/10 4.85 6.37 -1.52
5/17 b.,o7 6.15 -2.08
5/24 h,oh 5.91 -1.87
©5/31 3.78 5.67 ' -1.89
6/07 3.75 5.40 -1.65

Source: Weber State College Data Bank.
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This table shows the relationship between the IUR

f'or the current week and the thirteen week moving average
TUR. The averages' column shows the difference between

the ﬁwo IUR figures. The numbers in parenthesés are used

to show approximately comparable weeks.

If a comparison is made for similar figures for
some period of time, the 16 week approximate average lag
is 5.7 weeks, it can.be seén by careful examination of
the table that the lag, at first, will be rather small in
a positive direction, then become larger as the current
IUR increases. The lag decreases and becomes negative.as
the IﬂR péaks and then begins to drop off.. The idea here
is that except for.certaih periods (10/12, 3/22, 3/29)
there is either a positive or negative lag_associated
with thhe 13 week moving average vs the current IUR.

The problem of exhaustions can best be expressed .
Dy using a hypothetical example. Consider a period of
time iﬁ which covered employment,.inigi;i glaims, and
continued claims remains fairly constant, AS indicated
in Chapter One, the IUR 1s computed by using the con-
tinued ~laims and covered employment. The fact that
these two figurcs would not change implies that the IUR
should remain fairly.constant.. Now, if the number of
claimants drawing benefits were evenly distributed
throughout, there could be a large iﬁérease in the
number of "old".claimants, exhausting rather than

terminating, due to employment. If this increase
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ro oveur, it would take a long time, 1f at all, for the
present trigger to pick this up. The fact that more
people are exhausting rather than finding emplcocyment
could be due to a downturn in the business cycle las well
as a structural problem. In the very short run, however,
these two problems are simillar as far as the”ihdividual
is concerned and in either situation, it 1is felt that a
good case could be made for at least a short term EB
period. Due to the construction of the current trigger,
it would be doubtful if this particular problem would
be picked up.

The second part of the "13 week" problem concerns
a part of the current law that requires a state to be
"on" a minimum of 13 weeks and "off" a minimum of 13
weeks oetween LB periods.
(b) (1) 1In the case of any State --
(A) no extended benefit period
" snall last for a pericd of
, less than thirteen consecutive
— - weeks, and
’ ’ (B) no extended benefit period
may begin by reason of a
State "on" indicator before
the fourteenth week after the
close of a pricr extended
benefit period with respect
to such State.’

This problem can be broken down further. Con-

sider, for example., a case which actually occurred in

7U.S:,'Cbngress, Federal-State Extended Unemploy -
ment -Compensation Act of 1970, Pub. L. 91-373, 91st Cong.,
2nd sess., 1970, Sec. 203 (bh) (1). B ”
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_Utah in 1971. For a one-week period Utah exceeded the
minimum criteria necessary to trigger "on". Even though
‘the trigger was technically "on" for only one week, Utah
was reéuired to pay 13 weeks of EB. In some cases, this
may be Justified due to the seriousneés of unemployment.
~ But it is not hard to conceive of a highly atypical week
causing an EB periocd when there is really no apparent
justification for it.
- ‘The 13 week minimum "off" could also cause a
problem in Just the reverse. Consider a state.in an
EB period for some period of time (say 15 weeks). Unem-
ployment is high, but for some reason there cccurs a
single week where the minimum criteria is not met for
the trigger-to be "on". This could cause the state to
be "off" for thirteen weeks during a period of relatively
high unemployment which is hardly consistent with the
goals of the legislation.- |
The argument as to why a 13-week minimum "on"-.
"off" period is used is based mainly on administrative
considerations. However, 1in several meetings with
certain sctate representarives from the UI program, this
consideration did not seem to be a major problem. Most
feel they could work under shorter time constraints. This
problem would also be'alleviatéd if the states had a
more "autdmatich computerized system that would elim-

inate much of the coordination and data transmittal

QO  problems that are involved in the present system.
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In éummary, this "13 week" restriction for
all -~ases seems toc be a rather arbitrary figure that
could lead to some undesirable results and 1ts further
use -should be considered carefully.8

The final problem to be considered ih this
section has already been>ﬁentioned above, but it is
important enosugh to be reconsidered again. This
prablem conéerns the "single" representative figure
{IUR) that is used in the trigggfwformula. As
discussed previously this figure!eséehtially consists
o2 the 13-week moving average of continued élaims
divided by a figure that represents Cocvered Employment.
In addiﬁion to the fact that thié figure tends to be

lagged and smoothed to a large degree, both of which

should be considered undesirable (especially the former),

the figure does not tell us anything about the structure

2f the system: i.e. what is happening internally in

ksd

the ULl system in terms of number of claimants, length

of time in the system, the number of exhaustions, or

8public Law 91-373 (1970) provided in Sub-
section (b), Subparagraph (b); '"no extended benefit
period may begin by reason of a State "on" indicator:
before the fourteenth week after the close of a prior
z2xtended benefit period with respect to such State".

This seciicon prcbiding for a minimum thirteen-
weak "of f" period has been eliminated by PL 93-53 (1973).

"...the determination of whether there has been
a Stare "on" indicator beginning any extended benefit
period shall be made under this subsection as if...
{ii1) paragraph (1) of subsectiun (b) did not contain
subparagraph (B) thereof."
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the number of terminations, All of this information
would seem to be vital for use in determining the need
for EB.

The problems that have been discussed above
have in no way exhausted the problems that have existed

under the current law. Other problems associated with

fhe trigger itself, have been recognized and discussed

in Chapter One, by the Interstate Conference, and by
various research reports (Chi and Van Erden). This
section was intended, mainly, to point ocut pfoblems
whizh have not received as much attention, but seem to

be waffhy of it.

Systems Approach

The purpose of this section 1s to explain in

some detaill an approach to the trigger formula that will

-atnempf -to—answer-the-third criticism discussed @boye ~~ " T

For lack of a better name, it will be referred to as,
"The Systems Aﬁproach". In prior reseach on the trig-
ger formula, and through various meetings with
representatives of the UI program, the problem of using
other parameters (rather than the IUR) was discussed in
some detail, The use of an indicator such as exhaus-

tions was frequently mentioned. While exhaustions by

themselveé may not be a completely adequate indicator,

the retionale for using it is most interesting. In a

report prepared for the Minnesota Department of



‘with an EB period should be emphasized.

B

Manpower Services, Alfred Hauwiller writes:
...A better measure of sensitivity (Trigger

Sensitivity) would involve the amount of need for

extended benefits and the providing of benefits

at the appropriate time. The need can be iden-

tified by an increase in exhaustees beyond normal

for the period..,9

In terms of need for EB, there must be some
emphasis placed on the exhaustions from the UI system for
it is in this group that the greatest requirement for EB
exists. As long as a clalimant has not exhausted, he is
still under coverage provided by regular benefits. If
everyone were drawing regular benefits, there would be no
immediate need for EB. Exhaustions should not be the only
measure for determination of the EB period as some people

\

have suggested. However, its importance in conne&pion

i
i

\

The use of exhaustions as an indicator for EB
{riggering 1s assumed to be a direct relationship.. That
is as the number of exhaustions incnéases the gggg for EB
should also increase. A factor which can be assumed to
have an indirect relationship with the gggg;for EB periods
will be called "Termihations",- Under this heading, welare
mainly concerned with people who do not draw their full
entitlement. It ié assumed that most of the people who
terminate would have re—entgred the working.populatiéﬁ,‘

and will not require EB. Another group which would be

_ IAlfred Hauwiller, "Untitled Report on Exhaustion
Rates", Minnesota Dept. of Manpower Services, 1971.
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classified as Terminated, would be those that are no
longer actively seeking work. This may occur for several
reasons: (1) women who decide to stay home, (2) students
who return to school, (3) Job seekers who are discouraged,
efc. If a person is no longer seeking work because of
reasons similar to (1) and (2), then the need for EB.is
again eliminated,. a

Those that fall under the'"discouraged" criterion,
however, are another case-iperhapé it may be argued that
if.they were unwillinélpo continue to draw regulér benefits
(for whatever reason), they should not.be entitled to EB.
The trigger formula should be sufficiently flexible to
take this problem intoc account, For now, the classifi-
cation for this groub will remain "Terminated" and it will
be assumed that they have no need for EB.

A final group in thls eclassiflication may. include

regular benefit. They may be disqualified‘for some
reason other than that mentioned'above. If this group
returns to receive regular_bénefits in thé following |
weeks, then they may be entitled to EB. But first, they
would have to exhaust, which really takes away the
problem of this classification.

As was mentioned above, the Terminations have én
indirect relationship with the need for EB periods. If
the Terminations (as we have classified them above) are

relatively high, then the need for EB seems to be
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diminishéd. A high Termination rate would, in general,
geem to imply that eVen though some people are unemployed,
the possibility of finding new employment is good.

" Thus, it may be argued that the criteria that are

to be developed for analyzing the trigger formula must
contaln some elements including exhaustion and termina- -
tions.
Another element of the set of criterighthat will be
discussed cohcerns the age of the system. 'The concept
here is to look-at the entire UI system. At any given
time (e.g., WEeE) there exists a particular distribution
of claimants throughout the UI system, There would be a
new group of initial claimants, some in their first few
weeks of regular benefits, while still others are exhaus-
tiﬁg or terminating. 'The system 1s in a constant state of
flux. Conslder a case where there is an increase in the
““number 6f initial claims.” ‘Should this fact cause an EB .
period? Probably not at this point for the UI system is
able to handle this situation. 'All of the initial
claimants that are qualified, will receive the benefits to
"which they are entitled. If the situation that caused
this increase in initial claims is short-lived, then most
of the people will be re—absdﬁ%ed into the work force, and
there will be no need for an EB period.
| What would happen if the cause of the increase in
initial claims was not temporary, but rather of a longer

duration? The impact on the UI system would be the same,
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to begin with, as the example above; but if the situation

remained bad and/or got worse, then the éystem would begin
to react., First, the number of claimants in higher weeks
of regular benefits would begin to increase. Also, if the
state 1s a variable duréﬁioh Stafz,lo the number of ex-
haustions should begin to 1ﬁcrease as claimants with short
term benefits begin to exhaust. It 1s assumed here that
the underlying situation precludes tﬁe rapid return of

most of the unemployed to the work force. The number of

. people exhausting after the maximum benefit duration

would alsc begin to increase althoagh there may be some
delay in this caée. If we lookiat people who are alreggy
in the systém as‘the undeflyiﬁg sltuation worsens, we
would expect that the number of €Xhaustions would increase
and the number of terminations would decrease.

There are many different types of situations that

~could be considered at this PoIft, but to do so might make

us lose sight of the major i1dea under consideration--that
-for relatively short fluétuations in UI, the present.

system should be adequate. However, when the situation

11

becomes more serious, the system will tend to age and

101n some states, 1t 1s possible to draw some-
thing less than the maximum benefit duration. The
determination of the amount of benefits to be drawn
varies with the clalmant's wages or employment in his
base period. Twenty-elght states have this Variable
duration provision.

11Age in this case means that more claimants
begin to show up in the latter weeks of pOSSlble benefits
e.g. weeks 27 through 36 in Utap .
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change in other ways. Tﬂus, the one element of tﬁe
criteria would be thaﬁ we be able to detect this aging
and changes in exhaustions and terminations as they
occur in order for us to make valid poicy decisions.

Note: It 1is conceivable that a significant
change in initital claims may cause the IUR té increase
dramatically and provide a trigger to be "on", put the
system, for perhaps 26 weeks, would be able to handle
the situation at which time 1t may no longer be‘sefious.
Thus, it would be undesirable to trigger "on" in thié
particular situation and the changes of this occuring
should be minimized.

The System Approach may be useful in estab-
iishing some quantitative figure which may be used to
judge whether a trigger should or should not be on.

This figure may include the probability (expected chance)

_of exhausting.or.terminating. A precedence for the use - -

of this type of measure may be found in the senate
hearings leading to PL 91-373.

In general, the Bill is intended to provide
additional unemployment compenstion to people
who are unemployed when unemployment is high,
.and 1t is reasonable to expect that significant

~ numbers of regularly employed people will bf
. out of work for longer than normal periods. 2

. 12y,s. Congress, Senate, Report of.the Committee
on Finance, U.S. Senate to Accompany HR 14705, A bill to
extend and improve the Federal-State Unemployment Com-
pensation Program, S. Report 91-752, 91lst Cong. 2nd sess.
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The quantitative measure that is established‘must

be able to detect when "it is expected that Significant
numbers of regularly employed people will be out of work

for 1onger than normal periods."

Individual Index

| In addition to the quantitative measure that comes
from the performance of the system, it is felt that it .is
worthwhile to touch on another element of the criteria
implied above, but not specificaily»mentioned. This will
be called the "individual index". The argument has been
made that the Ul program has, to a certain degree, lost
sight.of the individual.. The purpose of this section is
to review some of the criteria_that should be considered
along with the quantita%ive measure_aiready discusseda
The use of only the gquantitative measure would lead to a
program w1th characteristics similar to that already in
Mexistence one that is reiiant solely on basic aggregate.
~statistical data. The "individual index", however, would
tend to be taken into account, This need not extend the
EB program unnecessarily, but rather it would tend to
reduce the chances of triggering-off in the middle of a
recesslion or perhaps only paying 3 weeks of EB under
similar conditions. The use of this index would then
attempt.to influence the quantitative measure in order to
provide benefits as long as they are necessary. Consider

the following argument by Hauser and Burrows:
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At this stage, we are focusing our attention
solely on the social aspect of the question of
benefit duration, in which the basic aim of UI is
to prevent the unemployed from falling into
poverty and need. From this viewpoint, the

answer to the question of benefit duration must

be that, if necessary, the unemployed should be

able to receive benefits as long as the circum-

stances 1%stifying the receipt of these benefits
persist,

The argument to be made is that without some con-
sideration qof the individual i.e. "an individual index,"
any quantitative measure would not provide the criteria
necessary to pay benefits as long as needed. ;The term,
"needed" must be further clarified at this point. Struc-
tural unemplovment 1is not a situation in which benefits
(EB). are "needed". There is a "need" for benefits only
when those.regularly attached to the employment force find
it Iimpossible to obtain work due to cyclical problems,
Note: The cyclical probiems do not necessarily have to be
severe for this need to exist.

- The index should be established so that it takes
into account the genera1~argumenfs that arelfound through-
out literature. o -

A non-exhaustive list would include such items as:

(1) Wage-loss replacement implying a maintenance
of a given standard of living.

(2) Dlgnifled support during temporary unemploy-
ment .

(3) Maintenance - off-gki 1l g —Leye L s r:r s e o

: 13M£rﬁ M. Hauser and Paul Burrows, The Economics
of Unemployment Insurance (London: George Allen and
Unwin Ltd., 1969), Pp. 62,M§3.” - » ; L e
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(4) - Sustenance of skilled seasonal workers.

(5) Sustenance of worker in Jjob market for a
longer perilod of time.

The above list includes items which would be
considered positive polnts for the individual; Héwevér,'
an index of this type must also. take into account the
negétive polnts as they exist. ‘Several of these negative
points concerning extension of EB would be:

(i) Increased expenditure by UL service.

(2) Decreased pressure on unemployed to
seriously look for work.

(3) Questioning of insurance aspect benefits.

The 1list 1is again by no means compléte, but at
least an attempt should be made to look at the positive
and negative aspects of EB as far as the individual and
the program are concerned. This index would not be used
by itself, put rather as a criterion that should be con-
sldered when establishing ahy trigger formﬁla and

'éspécially in evaluating the performance of that trigger.

Natural Rate vs Quantitatiye Measure

Once a quantitative measure is established, the
point at which the trigger should operate must be
determined. The measure should be modified by such

criterion as the individual index, but it must slsoc be

————-related-to-other conditi6ns 1rinerent in the particular
state or area to which it is applied. For example, if a

strict 1limit for the IUR had been applied evenly across
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the board during tﬁe 1970-1971 recession, it would have
led to serious problems. Consider an IUR of 6 percent.
If this were the criterion for state triggers, many
states would have never triggered-on while some states
such as Alaska would have been triggered-on all the
time. Any criteria which would have a state in an EB
period continuously would hardly be adéquate. The
problem of the high IUR could not be solved by EB alone,
but should in fact, be looked at 1n relation to other
Manpower programs.

‘It would be just as erroneous to think of a single
quantitative measure to be applied‘across the board as it
would be for a single IUR. Rather, the critical value
of this guantitative meésure must be related to the area
in which 1t 1s applied. One way to do this is to éoméare
it to the natural rate of unemployment that may exist in
the area.l

The generally accepted natural (normal) rate of
national unemployment>has been set at 4 percent. This

figure in various editions of the Economic.Rerrts of the

_President has been referred to as an "interim target
level." To think that any national rate could be used at
the state level would be inappropriate. Therefore, it

would be necessary to estabiish what constitutes normal

Tunemployment at the levels to which the trigger is to be

applied. Most likely this would be at the state level.

However, this need not be the case. It may be worthwhile
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for the.states to reduce the applications of EB to
lower levels. This 1dea must be used with caution as

many problems are brought up if this breakdown 1is

attempted.

Once thé normal rate 1s established for a given
areé, the relationship between ‘it and the quantitative
measure can be pursued. The most desirable relationship‘
in this situation would be for the quantitative measure
to indicate when a deviation from the normal rate of
unemployment occurs. There are several measures such
as IUR that will'do this, but what 1is needed here is the
measure which will do it better. It is recognized that
with any so called "normal" rate there will be deviations
from this rate occurring. Thus, it would be undesirable
to trigger-on any time we deviated slightly from the

normal rate. Only when the deviation is significant

‘should a trigger-on occur, Also, in terms of triggering-

'off, the desirable action would be to trigger—-off as the

normal rate is‘approached from abqve. (There is some.
question as to what point above thils natural rate we
should trigger-off.) The argument is analogous to that of
tfiggering-on. There is some vériatioﬁ around the natural
rate that is always occurring; therefore, it woﬁld not be

necessary to actually achleve this natural rate before

'Vtriggering-off.

The normal rate of’unemploymeht is indicitive of

structural ‘and frictional unemployment and would not be
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affected by an EB period. Deviations from this ncrmal
rate are more than likely cyclical in nature and are,
therefore, a likely candidate for EB. Sometimes changes
in structural and frictional unemployment may cause these
deviations. In this paSe, EB would help if the readjust-
ment. time is relatively short. Again, it must be empha-
sized that EB ié not intended for this type of unemploy-
ment especially over a long period of time.

Another element to be considered in the criteria
for a good trigger 1s the use of ﬁhe normal rate of unem-
'ployment.as a means ofAsgﬁting a relative level to compare

with the type of unemployment for which EB was established.

1

Criteria for "on"-vs-"off"

This section wilill attempt to take a closer look
at the rationale for triggering "on" or "off". They are

not necessarily symmetrical, nor should they be. The

.problem here 1s that we are-working in a diffent ‘economic &

situation when we are contemplating triggering-on than
when we are contemplating triggering-off. An "én" will
occur as we move from aAperiéd cf relatively good
employment conditions while an "off" occurs as we are
‘moviﬁg from a relatively bad situation to a better one.

Thus, there may need to be different criteria associated

""'"'“’.""”*'_""W“i"t"h”'an'“"'on"""; v S‘—'""O‘f f " ,:-
Let us take a close look at the trigger under the

conditions of (a) triggering-on and (b) triggering-off. o
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To begin our discussion of (a) two terms must
be defined. ' ‘ ‘ .

Type I Error: A Type I Error in statistical

inference 1s regarded as an error that occurs when a
true hypothesis is declared false. The probability of
this error being made is designated by (2). Both the
Type I and II Error can be broken down or varied to
conform with the needs of the subjJect of this thesis.
Type I,, Error: This type of error will be
. defined to be—;; error that occurs if the trigger fails
to go on when, in fact, it should have. This results
~when economic conditions imply'that a trigger "on" for
a certain week would be appropriate, but the "on" did.
not occur,
Type 1Ion Error: A Type II Error occurs when a

trigger "on"

was observed for & certain week, but in
fact, economic.conditions implied that an "on" was
" not ab?rbﬁ%iate. ‘Thatﬁis, the trigéerA;eﬁt-dnkwhenlit
should have stayed off.
Now conéider (b) above.
- Type I,pe Error: .This error is. an error that is
made when an ;;;;" trigger should have occurred, but it

did not. Again in this situation, EB was being paid, but

economic conditions had improved to such a degree that it

was desirable for the trigger to go off, but it reméihed
"On" . .

Type II pe Error:. .This error occurs if a trigger-
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off is observed tolfake blace, bug the economic condi-
'Ttions are such that the trigger should have remained
"on", That is, the trigger went "off" when it should
have remaiﬁed "on", |
Perhaps errocors discussed above can’be seen ﬁore

clearly if they are put in tabular form.

Table 2-1

Types of "On" Errors

State of Nature
(Trigger should be:)

on " on
. onl (ok) ITop
Possible . '
Trigger Actions on Ion (ok)

(Note: on will meén "not on")

This table indicates that it the trigger should
be "on", and it is,_phen»fhere is_no errcr. 1f the
trigger.should remain "off", and it does, then there is
no error. Howéver, 1f the trigger should héve.gone or,
but remained off, then a Type Ion Error occurred, In
addition, if the trigger signaled "on", but in fact,
should have remained off, then a Type IIO Error has

n

occurred.
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Table 2-2

Types of "Off" Errors

. State of Nature
(Trigger should be).

" of f off
of f (ok) I1 _ -
Possible l | off
Trigger Action off ' T .. (ok)

(Note: off will mean "not off")
" This table indicates.that if the trigger should
V4

go off and dces so, this is the desired action. If the

trigger should not go off and dces not, this 1is also

desired. If however, the trigger should not have gone

off, but did, then there i1s a Type II_rp Error. If the
trigger should have gone off, but did not, thére is a
Type Ioff Error.

At this point, let us return to a further

~.discussion of the "on" errors. -The arguement to he made

s that the two errors have different levels of
seriousness, The most.seriqus of thg two 1s a’Type;‘Ion
Error. The reason van be brokeﬁ.déﬁnhinto two parts.
Part One concerns the effect of this type of error on
the individual while. Part Two concerns the effect on the

economy in general, especially with regard to the anti-

The effect on the individual of a Ion;Error can

be very important, for thils would imply that the
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individual exhausté, when in fact, he should not héve.
That is, he should be recelving EB, but, because the
trigger was not "on" he was not able to do so. With the
economic conditions in such a state that EB should have
been "on", it would be exceedingly difficult for an
individual to obtain work. This is precisely when EB
is néedéd and the fact that it is not there is, indeed,
a most serious error. The effect on the.individnal is
o cut him off enfifély. He is then forced to seek some
other form of asgistance such as welfare or to accept
employment that does not maintain his skill level.
(Recall, this is a goal of UIL.) .

The majof impact of a Type IOrl Error would be
on the individual, but there are also other considera-
tions to be discuséed for this type of errcor. If indeed
the triggér should have gone cn, then this would, in
most cases, 1mpl *hab bhe economy was beglnnlng a down-
turn.” It is pOSblble to argue that there is a certain
anti-cyclical efféect to EB., If aggregate figures are
lcooked at, 1t can be seen that the EB program contributed
about $1.1 billion dollars during the 1last r’ecession.lLl
With a multiplier for UI benefits of approximately three,

the net effect is about $ll.8.biilior1= While this figure

Interstate Conference of Employment Securlty
Agencies, "Explanatory Material and Considerations For
and Against Changing Fxtended Benpflt ‘Trigger Formulas,"

-3alt Lake Clty, 1973

¢
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is somewhat small compared to lost wages of the total
unemployed, 1t still can provide a strong anti-cyclical
effect.

A Type IIOn Error should be considered as a less

serious error than a Type IO Error. If a Type IIOn Error

n
were to occur, the expendltive for the EB payments would
be even more so 1f we consider that a Type IIOn Error
would occur when economlc conditions were not too serious.
The number of peopl® who would need EB'shoula"not be as
great under these economic conditions as they would be if
the unemployment situation were much worse. Consider
Table 2-3, below, which snéwéwthe amount of EB benefits
paid out in Utan for an EB period in 1971. The Type I,
Error must be consldered more serious because this would
cut off benefits to claimants when ﬁhey need it to enabie

them to continue with a minimum income and to malntain

their abllity to look- for suiltable employment. The

being pumped into the "depressed" economy. These would

continue to get worse as long as this error was made.
Thus, the decisibn criteria should be.structured

in such a manner tﬁat‘the probability of the Typg I

On
Error is less than the probability of a Type IIOn Error.

/
I
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Table 2-3 -
Extended Benefit Cost Data For Utah
: Total Total
Date IUR Number Spent Cont. Benefits Ratio
(1971) Percent Of EB On EB* Claims Paid $EB/$TB
06/19 3.0 414 $18891 6944 - $316855 .0596%
06/26 3.2 658 30025 7499 342179 L0877
07/01% 3.0 697 31840 6945 316900 .1004
07/10 3.2 729 33264 TUOT7 337981 .0984
07/17 3.0 660 . 30116 6961 317630 .0948
07/24 3.4 728 33219 7818 356735 .0931
07/31 3.3 725 33082 7765 354317 .0934
08/07 3.9 832 37964 8994 410396 .0925
08/14 3.8 756 34496 8830 402913 .0856
08/21 3.6 669 30526 8393 382973 0797
08/28 v3,U 684 31211 7911 360979 .0865
09/04 3.3 621 28336 7585 346104 .0819°
.09/11 3.2 620 28291 7496 342042 .0827
Totals . s joi,261 8 4588004 .0875%
09/18 3.2: 102 4654 7390 337206 .0138
09/25 2.9 20 913 6808 310649 .0029
10/02 2.8 _ 11 502 6522“ 297599 .0017
Thru 71 50 2282 - 4,196,595 .0005%

cTotals . . . . . $ 409,621 - - $ 9,730,053

¥  AWBA= $45.63

Source: Weber State College- Unemployment Insurance Data

weeks were $M 588 OOM while Total EB s paid for the same

A careful study of the table will show that at a
maximum, EB benefits paid were only 10 percent of regular

benefits Total Benefits paid for the first thirteen

time were $401,225 or 8.75 percent. These figures

: represent a period in which thefiUwaas~averaging 33y
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which is relatively low for Utah. The amount of EB paid

should not be considered excessive when comparéd with Total
Benefits pald. If a Type IIon Error were made, the chances
are that the EB figure would be somewhat lower.

It should be noted that unnecessary payment of
ER 1s nof being condoned, only the question of the sensit-
1§1ty of the trigger 15 being consiaered. ;t has been .
arguéd that a Typé I.on Error is much more serilous than a
Type IIon Error. Thls 1is especially true.if the 13¥week,

"minimum on" rule was eliminated, in favor of a small

""minimum on" or no minimum at all. The trigger should

not bé so sensitive that it allows a seriles of very short
"on periods". This could lead to an administrative
problem and make the overall benefits of the EB period
questionable; The removal of the minimum "on period" would
allow for a continual re-assessment of the conditions

regarding EB. If after a trigger "on" was designated and

period could be triggered "off". This argument can be

éxpahded. Consider: (1) The dollar payments for EB are

relatively insignificant to that of cdnfinuing claims

especially earlly in an EB period. That 15 if economic

conditions continue to deteriorate the number of people

‘eligiblé for EB should increase. (2) The individual's

limited period of time. The additional weeks of EB will not
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effect the lndividuals job search since he would know
that the period could end anytime. The short improv-
ement of individual welfare would be alright since
improving individual well-belng is considered a
desirable goalt

The Type Iyn Error would be serious if it
went unnoticed for a period of time. The EB period
will have the gfeatest anti-cyclical effect if it
triggers "on" early in the recession. A late trigger
may prove to be undesirable. Also, from the individ-
ual's point of view, the fallure to trigger "on" when
conditlons warrant would delay the Eb payments from
reaching the unemployed when they should.

The discussion above has sought to show that
if a trigger ie to be refined, it should be in such a
way, that the two types of "on" errors are considered.

The criteria would be similiar for a Type Ioff and a

”Type IIoff Error.' For each of these two errors, as it

was for the On Errors, there seem to be differentlie;els
of seriousness. The‘Type fléff Error is the most
serious. The course of action for this error is to

trigger-off, but the economic conditions are such that

“the trigger should remain "on". The impact of this error

concerns the individual and the anti cycllcal properties ;

Wor the ind1v1dua1 this type of 'error would cause a

cessatlon of benefits during the time most difflcult to

- obtain work. This error is similar in its effect'en
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the individual as the Type Ion Error. It deprives the
individual of EB at a time in which there is still a
need., The anti-cyclical effect would be minimized

if fhis error were to occur. This would cause the EB

to be terminated when the economic conditions are

'still not "normal", ‘Whatever the anti-cyclical
properties are in the EB payments, this action would,

in all probability, lead to a negation of their

~effects at-a time when they are still needed.

The Type I,pp Error is lesé serioys than the

: Type IIOff Error. Let us consider why. If a Type Ioer
Error 1s committed, this would mean that economic
conditions have improved ‘o such an extent that payment
of EB's.is no léhger required. .If this were the |
situation, the numberlOf people eligible for EB would
drop from preyiously high levels as mbre people terminate
(find work) rather than exhaust. If we again disregard
the 13 week minimum "on", then the payménts of EB

could stop at any time. Thus, the lergth of time for a
Type Ioff Error could be minimlized. The idea 1s that if
we did go over several wéeks, the impact should be small.
The continued payment of EB Qbuid not be a desirable
occufrence, and the possibility of a Type IIoff Error

should be minimized as much as possible, but not at the

eéxpence of increasing the probability of a T&bémf;;“_
Error. Any trigger or criterié.for'the trigger should

“take 1nto account the relative sefiousness,of these . .
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two errofs. The use .to which the ideas are put would

be in establishing the critlical values whicﬂ determine‘

whether a trigger is "on" or "off". Once a general

or initial criﬁical value is established, the behavior
of the trigger with regards to thisAvalue should bel
looked at in light of the discussion of the types of

errors made above.

Summary

Thils chapter has attempted to criticize the
‘current Trigger Law, especially in areas that have
recleved little attention in recent years. In addition,
éeveral areas. of concern were dlscussed regarding the
estabiishment and measurement of iany new trigger as
well as those of the old triggers. The areas wers:
(1) 160king at- the entire benefit system father than
a single number (IUR); (2) taking more notice of the
effecﬁ of EB on the individual claimant; (3) relating
the natural rate of unemployment with a quantitative
measure (1.e., trigger formula;) and () discussing
the relaﬁivebimportance of the types of,efrbrs that
can occur ﬁnderﬂtriggerihg-on and triggering-off
conditions. ‘These dreas'will now be used as a begin-
ning point for the development of & measure that
représents their general feeling; This is the subjeét

of Chapter Three.



CHAPTER THREE

MARKOV MODEL

Introduction

| The purpose of this chapter is to develop a model
which will follow the criteria established in Chapter Two.
This model can then be usea as a reference to determine
the suitabllity of current trigger formulas. The model,
itself, also will be: examined to deterhine its usefullné;s

as a trigger.

Model

The establishment of this medel will use an
existing body of theory as a beginning point. The theory
to be used is referred to in the literature as, "The
Theory of Markov Chains". The theory, itself, revolves
around‘several basic definitions.

Definition: A finite Markov chain 1s a
stochastic process which moves
through a finite number of states,
and for which the probability of

~entering a certain state depends
only on the last state occupied.

A more formal definition of a Markov chaln can

.x be obtained by the following: Let fn equal a possible

1 ' '

John G. Kemeny and Laurie J. Snell, Finite Markov
Chains, (Princeton, New Jersey: D. Van Nostrand Comp.,
Inc., 1960), p. 207.

ERIC
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outcome from the set of n outcomes. SJ is the j-th state.
A finite stochastic process is an indepgndent
process if

(I) for any statement p whose true value
depends only on the outcomes before the n-th,

Pr [fn=éj/PJ = Pr [f=8y]

For such a process, the knowledge of the outcome
of any preceding experiment does not affect our
predictions for the next experiment. For a
Markov process, we weaken this to allow the
knowledge of the immediate past to influence
fthese predictions.

Definition: A finite Markov process is a
finite stochastic process such that

(II) For any statement P whose true value
depends only on the outcomes before the n-th.

Pr [£,=84/f,_1=8;4 P1 = Pr [f =S,/f . =S,]

It is assumed that f,_.1=S; and P are consistent.)

We shall refer to condition :II as the Markov
Property. For a Markov process, knowing the
outcome of the last experiment, .we can neglect
" any other information we have about the past
in predlctlng the future.?

The above definitions describe the baéic Markov

L)
«

process that 1s to be used as-a model. Two additional
definitions may be useful at this time.

Definition: The n-th step tran81t10n probabllltles
for a Markov process, denoted by
(n) are:

Pij(n) = Pr [£,=8;/f  =8,]

Definition: A finite Markov chain is a finite
: Markov process such that the
transition probabilities Pjj(n)

°Ibid., p. 24,
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do not depend on n. In this case
they are denoted by Pij‘3 :

The above definitions tell us that for a Markov
chain to exist, there must bexa set Qf states.  Movement
from one state to¢ another 1s possible for a given time
period. The time period may be a day, week, month, etc.,
~ but it 1s consistent for all events 1n the chain.l The
Markov chain further implies thatbthe probability of
being in any state in time period t+1 i1s dependent on where
you were in time period t. The probability of going from
state 1 to state J during a given time periodkwill be
designated by Pij‘ |

A matrix of PiJ elements 1s referred to as a
transition matrix and will be designated by P. Consider
theufqllpwing‘example: Let S; equal state number one,

S2 equgl state number two. Then the transition matfix'P
would look 1like:

Time period

t+1
Sq 82
Timetperiod I Sl P11 Py5
" S2 Po1 Pop

Thus, the probability of going from state number
one in time period t to state number two in time period

t+l 1s given by the elément P12, etec.

3Ibid., p. 25.



Model-Definitions

For the model to be developed, the following

states will be designated:

Let Sl = Exhaustions - claimants that draw their
full entitlement, including extended
benefits 1f available, and are no
longer eligible for unemployment
compensation.

S, = Teﬁ%&nation - the terminatlons can be
classified in two ways: (1) 1f S, is
the only termination state, then It '
will be defined to include anybody
who does not recelve benefits for a
week that receilved them for the prior
week, (2) if another termination state,
say Sg» is used, then S, will include
those that in all probagility will no
longer receive any. additional benefits.
- In the .development of the simple model,
o ‘with S,, only to follow, 1t will be o
assumeé that temporary terminations are
not a significant- problem, and that
most terminations are people who return
to work, This 1s an easily modified
assumption for later consideration.

8, = Claimants drawing claims in period
number one. In this model, we could
let this period be one week, but for
now, let it be the first twenty-six
weeks. ‘

S, = Claimants. drawing benefits in period
number two. Again, this could be a
single week, but to be consistent with
Utah law, this state will be. defined
to be the twenty-seventh through the
thirty-sixth week.

S_ = Claimants drawing benefits in period
5 number. three. This period (or state)
will be all claimants who draw extended
benefits.
There 1is a problem that develops if the definitions
above are considered carefully. There is a cohort problem

In the states: 53, Sy, Sg, in that a.group of people enter
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the particular state at a given time. This group will
have people with different eligibility perioos, some may
never 1eave|the“state since they would exhaust before it
was possible. Therefore, after}a given length of time,
the mix that exists in the states could tend to distort the
Pij's‘ | |

In addition, the length of time designated for each
state violates an assumption for‘Markon_chains in that the
probability-of moving from one state to another during a
time period'is cnly dependent on the prior state occupied.
Obvicusly, a person entering 83 could not leave it for

twenty-six weeks., There are several ways to get around

this problem. (1) Replace S3vwith S, through S -making

3 29°
each state equal to one week, etc. Another way is to
argue.that since we are dealing with aggregate data and
only interesting in comparing one week with the-next,
(i.e. descriptive) that this is not a problem. Alsoc, the

model develcped could be defined for only two weeks, etc.u

Model-Development

" Let us begin the discussion of the model by consid-
ering an example that contains no extended benefits. This
would imply that there are only four states that should be

considered, S, 82,'8

1 and S,, If the transition matrix

3° y

H uFor a more extensive discussion of this problem
see; Kneale T. Marshall, "A Comparison of Two Personnel
Prediction Models," Operations Research, Vol. 21, No. 3,
(May-June 1973) 810-B22. =




63
1s established, it would be as follcws:

Sp S, S5 S

i
Sq P11 P1o P13 Pyy
, S2 Po1 P22 P23 Peu
PNEB = S P P
N 3 P31 32 P33 34
S

P P P P
4 41 42 43 Ly
The transition matrix that does not include EB will
be designated Pygpp where NEB represents, "no extended

benefits".

Th

[¢)

‘elements represented above by the eleménts,
| Pij must be examined more closely. Consider state Sl’ for
purposes of this model, 1t will be assumed that once a
person exhausts, he will not draw benefits again. ~Note:
There is a casé where a claimant may be eligible for EB
after he has exhausted, if a state should trigger-on, but
this will nat be considered at this point. If a élaimant
has exhausted, then it will be assumed that he will always -

remain in Sl,.thus, P_. equals one.

11
The fact that Pll equals ‘one brings up a special
caseof a Merkov Chain, that of an Absorbing Markov Chain.
Since an element 1in any given state in time period t has
to either remain in that state, or go to another state in
time period t+13 the sum of the Pij's'fpr any given 1
must equal -one; i.e. 3 Pij
case, (Pll) the first element of the row 1s equal to one;

1, i = 1,2,3+++«. In this

therefore, all other elements must equal zero. Sl is
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referred to, then, as an absorbing state. Kemeny and

Snell define an absorbing state and absorbing chain as:

Definition: Absorbing state: A state which once
entered is never left. ‘

Definition: Absorbing chain:. An absorbing chain
1s one which has at least one absorbs~
ing state, and such that an absorbing
state can be reached from every Other

state.? - - :
Since Sll equals one, the first row of PNEB will
be:
S; Sy 83§y £
s S 1 0 0 0

Now'conéider SZ;

The problem of re-entering will not be discussed at this

this state is the terminating state.

.point. A person terminating will be considered to have:
(1) found a job, (2) falled to file for further claims -
this persﬁn will be assumed, then, to have WithdfaWn from
the labor force and for purposes of this model, wili no
lénger beAconsidereé as unemployed, (3) been permanently
disqualified. There are many Qariations that can be
éonsidered aldng with these assumptions, but in order to
develop the model sufficlently, they will not be consid-
ered at the moment. Thus, 1t is possible, at this point,
to say that once a persbn has terminatéd; he will not
re-enter our model. .This makes the P element of P

22 °* 'NEB
to be equal to one, and in turn, forces all other

EY

5John G. Kemeny and Laurie J. Snell, Finite Markov
Chains, (Princeton, New Jersey: D. Van Nostrand Comp., .
Inc., 1960), p. 208. :
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elements of the second row to be zero. Therefore, we now

haye the first_two rows of PNEB'
S1 82 83 SM
Sl 1 0 o - 0
PN = S, 0 1 0 0

The remaining elements of the PNEB matrix are
different from thoée above., They can be classified as

transient states, which in turn are elements of a tran-

>indicate much the same as S, to S1 and S

sient set. Again from Kemeny and Snell:

Transient set of states 1is a set

in which every state can be reached
from every other state, and which
can be left.

Definition:

Transient state is an element of a
transient set.©

Definition:

These definitions will have to be modified slightly

for dur model, but it will not affect the underlying theory.

-Consider S3, in this state it is possiple fto go from S3 to

any other state, S3, Sp, S3, Sy. If a claimant goes from
S3 to S3 this would imply that he had a benefit duration
of less than twenty—six weeks and in fact, did exhaust. S3
to S3 would indicate a peréon still drawing regulaf

benefits in.this time period. S3 to Sy would indicate the

fact that a Person was now in the final (ten weeks in Utah)

‘period of regular benefits. S to S,, and 8§ to Sp would

to S SU to S

3 3 2°
is a different matter. For the purpose of this model, it

3

®1bid., Pp. 207-208.
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will be aésumed té be impossible to go back to a prior
period. Thereforé, the probability of"going from Su back
to S3 will be‘zero. Su to Su indicates that a claimant

is still in the last period of regular benefits.

The resulting matrix for PNEB is:
Sy 82 S3 S“
Sq 1 0 0 0
So 0 1 0 0
PNEB = 83 ; P3l P32 P33 Pay

Pur Fua Py Puy

Where 02 P31 F3ps Fago Foys Pups Bips By <hs By = 0.

The matrix PNEB will‘give tne necessary proba-

bilities to compute adaitional properties for thHe Markov

chain.

. Derivation of B Matrix

The theory of Markov Chains uses the tpansition
matrix as the major building blbck for the remainder of the
theory. The matrix PNEB is a special type of transition
‘matrix that includes absorbing states, in this case 81 and
S,. A Markov chain that contains this type of state can
be examined to determine the relationship between the

transient states S, and Su and the absorbing states. One

3
relationship that is of prime importance determines the
probability of an element starting in a transient state

ending up 1in a particular absorbing state. It is possible

to construct a matrix that gives these respective prob-
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abilities. This matrix will be known as the.8 matrix.
The derivation of the B matrix from the initial
transition matrix can be accomplished in the following
manner:
(1) Partition PNEB into four submatriceé in such

f way that the first submatrix is an identity matrix.

For Py.o, this would result in a matrix like:
S; S, S; 'S,
N 10 | 0 0
L A L)
FneB = S5 Pyq P32= Py3 Py
Sy Pyp Puz| Puz Py

(2) Define the following matrices: I, O, R, Q.

6

0
0
| p
R = 31 32
P

4i  Fyo

“3 UH

Thus, PNEBvcan be partitioned as:

0

|
P i
——1'——

NEB

o | H
o

(3) Define a new matrix N:
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N = (I'-Q)~1 where I' is an identity matrix.

Ncte: "In Markov Theory, N is referred to as the
fundamental matrix.

(4) Define B as equal to NR:
B = NR

Note: The proof of this will be shown in a
later section of this chapter.

The P . matrix will now be examined for steps

N is obtalned by taking the inverse of the Q

submatrix subtracted from the identity matrix. The order

of I' and @ must be the same for this subtraction to take

place.,
Q. The
will be

exlsts.

“I'" will always be defined to be the same order as

adjoint method of finding'gp,inverse of a matrix

used. It will also be assumed that the inverse

No= (i)t 1 0
I'=
0 1
(1-Q) = f1-P33  -Pyy
|T-Q| = (1-P33)(1-Py)) - Pis Pay
' Adjoint (I-Q) = 1-Byy Py
Py 1-Pog
[Adj (1-) ) = 1-Py,  Psyy

Pu3 l—P33
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1=Pyy P3y

yi

(l-P33)(l—Puu)—Pu3P3u (l—P33)(l—Puu)—Pu3P3u

(r-q)~1

(1-P33) (1-Pyy) =Py3P3y - (1-P33) (1-Py,)-P) 3Py,

If 8 = NR and we let A& = (l—P33)(1_P44)—?33P34fW

then:
o o f FTuw T3l /3 F32
,,,,,, A A
Py P33 Py Pyo
A A A

(1-Puu)P3l+P3“PA1. '(l-Puu)P32+P3uPu2
A

PM3P31+(1—P33)PM1 PM3P32

A ' A

+(1—P33)Pu2

If we let:
' (1-Py )P, +P_ P

Bll: 31 3“ 4]
1= .
I A CME LI
. A
5y T43F3rt(I-F33)Pyy
—
Brp.  u3F32*(1-P33)F;

A
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then:

Sz f[f11  PBy2
Sy \Bo1 Bpop

The B11 element of B_gives fhg»probability that an
eiement beginnihg in transient state 53, willbeventually
end up in absorbing state Sl' 1o gives the probabllity
cf an element that begins in 83 ending up in S,. 621

gives Sy to 37 and Bpp gives Sy to Sj.

Proof of B

The mathematical proof that B does, indeedg give
the indicated probabilities can be found in Kemeny and
Snell. | | |

_Consider:
Theorem I: If Bij is the probability that the.

process starting in transient state
S; ends up in absorbing state Sj,
t%en ) .

e

{8;;1=B=NR  SjeT,S;eT7

Let T_eQual the set of all transient sets and T
be the set of all nontransient (absorbing) states. - Given
a transienp'starting state, we may go directly to Sy; the
probability of this occurring is P;ieR. If, instead, we

J
go to some transient state k:from Si’ then the probability

TIbid., p. 52.

4
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of golng to SJ 1s PjkBky where Bky is the probability of 
going from‘k to J.  Pik is the probability of going from
i to k. Bkj really represents a whole series of possible
moves in T,

Therefore we can write Bij'as:

=P

Big = Pig * Sfer Fixbiy

~In matrix notation:

B =R + QB
hence B - QB = R
8+ (I-Q) = R

8= (I-Q)~1 R
but (1-@)"1 = N
. 8 = NR

. 9

Discussion of B8

The establishment of the B matrix 1s interesting
from a theoretical point of view, but how does it relate
to the IUR or unzmployment in general, and how does it

£it into the criteria developed in Chapter Two? These u

NEERINESALE
ay

are the questions that will be  looked at in this section. ™

Type A Affect

To begin, consider what happens 1if there is an
incréése in initial claims for a given week. The IUR
will increase for the week as‘the.number of unemployed
incfeases. What affect will this increase have on the

‘elemenés of 87

it -
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If there 1s an increase as described above, it

may show up first as an increase 1in the P33 element of

¥

P, P33 is equal to the number of %1a%?an%s who are in
S3 from time period t to t+l divided by all claimants in
S3 at time period t. Note: an initial claim would not
be counted the first week, he would be picked up at thé
beginning of the second week as either in P32 or P33.
P33 would imply that the claimant drew one week ¢f reg-
ular benefits and drew R.B.'s the second week. If the
persdn were to terminate after one week, he would be
picked up as in P32. Thus,

P33 _ Number 6f ¢laimants in S3'at t and still‘in;S3 at t+1

Number of claimants in 83 at t .

. The‘assumption for now will be that there is'an-
increase in the number of inifial claimants and these
claimants'continue to draw benefits for a‘period cf time,
(several weeﬁs). The element, P33 will thus incrééée,
but how will this affect B?

The changes in Py3 will also affect the other

‘elements of the S3 row™n P. Consider a case where n =

lOO,land assume there are 10 exhaustions, 25 terminations,
45 remaining in S3, and 20 moving to S), during the time
period t to-t+l.. Therefore, the S3 row would look like
this: | | |

S3 = {10/100, 25/100, 45,100, 20/100}={.1,.25;.u5,.2}

Note: <the sum of all elementsiéquals one,
: / .

T
i Lo 3
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Now assume that new claimants are picked up such

that the elements of row S3 are: .

§5 = (10/120, 25/120, 65/120, 20/120}

{.08333, .20833, .54167, .16667}

The row sums for both S5 and S% are equal to one,
- but the relative prcobabilities have changed. The same
absolute number cf claimants have terminated and exhausted
in both cases but relatively, they are less 1likely to
occur in Sé than in S3. ‘The numbers used here are for
exﬁlanatofy purposes only, and no attempt should be made
to draw any significance from them py_themselves. Now, if

this is the only change in P, what happens to B8?

Consideg the element 8,, of 8. Recall:

Biy= (1=Pyy) P3qPuy
(l—P33? (l—Puu) - PM3P34

P31 has decreased by, .1-.0833 = ,0167,

’Oli7 = 16.7% decrease

P35 has decreased by, .25-.,20833 = .04167,

a ;95%%1 = 16.7% decrease

P33 has increased by, .54167 - .45 = ,09167,

a 209167 - 20.4% increase
45 s

P3u.has decreased by, .2- .1667 = .b333,

a ;QQ%Q = 16.7% decrease

Note: A decrease in a number of 16.7% is the same

as multiplying the original number by 100%-16.7% = 83.3%.

'
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e.g. .1 (.8333) = .0833
.25 (.8333) = .20825
.2 (.8333) = .16667
also, it 1s possible to find some number K
such that:

) where r 1is the %
increase in P33.

K (1-P = (1-(1l+r) P

33’ 33
if r = 20,4, then:

K = (1-(1.204) P33)

but, P33 = .45

"'k = (1-(1.204)(.U5))

(1-.45)
. (1-.5418) - .4582 _ |
55 55 +83309

K = .833
now let, P31 = (.833) P31

Py = (.833) Py,

(l-P33 ) = .833 (1-Pg3)
Then if,
) \

87, . (1-Puu) P3q + Py Py

replace ‘P! with equals
_ (1-Pyy) (.833) P31 + (.833) P3yPyq

811
.833 (l—P33) (1-Pyy) - Pu3 (.833) P3U

_ (.833) [(1-Pyy) P3q + P3y Pyql]
(.833) T[(1-P33)(I-Pyy) - Py3P3y ]
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= (1-Pyy) Pz + P3y Pyy 511
(1—P33)(1—Puu) - Pu3 P3u

’ _ B
Yoo Byp T OBgq-
The same idea will hold for Bo if:

(At least for this example)

Pu3 P31 + (1—P33) Pul

Bo1 =
(1-P33)(1-Puu) - Pu3 P3u
/ ) l/
851 = Pu3 P3y * (1-Pgg) Py
- (1-P33) (1-Pyy) - Py3 Pgy
_ Py3(.833) P3p + (.833)(1—P33) Pyy
.833 (1—P33)(1—Puu) + Pu3 (.833) P3u
. (.833)[Pyg Pgq + (1-Pyq) Pyq1 Bo1
(.833)[1-P33) (1-Byy) +-Pys-Pgy]

oo 821 = 8,71 implying no change in these
elements. Since Byp * 812 = 1 and 33 does not change,
then.slz will not change. Also, since Bop * Boo = 1,

| “there will be no change in Boo
Now look at the general case for these elements.
For 811:
53 7 {315 P3ps Py3, Pyl
’ ’ ’ ’ ),
S3 = {P31, P32, P33, P3u}
Py M1, P -D2, P _ =03, p =My
31 = 7 32 T 5 33 5= 34 7
where ny + n2 + n3 + ny = T
p’ n’ p’ n? p’ n’ p’ ), -
:1, =2, = 3 u
31 Il 32 e 33 = T§ 34 = F
and nf/, +n’ +n? +no =7
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Assume, 1n this case, that the only change is

that n3 # n% , which of course, implies T # T',

. = 7/ - ’ =
Therefore: nq n’y or nl nl 0
n, = n2 or N, = np = 0
7 . rd
nsj f ny 1o} n3 - n3 # 0
ny = n% or ny - nh = 0

Since, T = ny + n, + n3 + ny,

and, T! = ni + né + né + nh
suobtract - T - T' = (DI<ﬁ?49+(n2‘ﬁ349+(n3-n§ )+(nﬁ‘ﬂﬁ%9
_ 4 ) B
Lep. An3 = n3 - n3
i.l T-T' =.4
"3

Let ny ny
- T T!
Y
T
’ o
= r =
but nl n1 .and T T + An3
. T i
oe ni  _ nl A
T T@Zhs 1 Ei - _1 ]
= : +
él ) | T T An3
n
1 1'{1 1
T r
= I - T
. T T+An3
= 1 - T
T + An



By an identical argument, 1t can be shown that:

Al = 62 = Au = _ T ‘
TfAn3
3 _2/3_
T T
r'n3 = n3‘
T
n3 - M3+ %M3
T T + 4n3
= =
T

Now show K = 1 - Ala

(Recall: K (l—?33) * (1—(l+rn3)P33)
(1=(1l+r,_YP,%)
K = n3’ =33
(1-P33)
l-P33"rn3P33
1-P33
- 1-P33  "M3Ps33
l-P33 1-P33
.. PPl ’

I

If the sign is disregarded:

17

|1-F33 g



. Therefore, K = 1

L}
[
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[

[
!
3 le

T(n +An32 - n3(T+An3j]
1(T+An3)

-

3

v T—n3
.4

T(n3+An3) - n3(T+An3)

(T-n3) (T + An3).

P .
TnB + TAn3 - Tn3 + n3An3

(T-ng) (T + an3)

[ -
Tan, - n3éng ]
(T-n3) (T + Ani

(T-n3)' (T+An3)

(Prr3) (T+Ang) - ang(@my)

(}ﬂ’q). (T+An3)
T+An, - An
3
3 g = T = l—Al
T + An3 T+An3

Therefore; 1f -substituted in 857 + 8,05 there

will be no change.
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Since: K = 49 = 45 = 4y
].1 = = 11
L KOL-Pa) (=Pyy) = 8yPysPgy
, AuPu3P31 + K (1—P33) Pyq .
and, Bo1 = = [32
Lo ’ 7/
Again, since: 811 = B11
and Bél = Bo1 There will be no change
in 812 or 822 because

Bi1 + f12 =1
=1

Thus, it can be said that a changé in the P33
element only will have no affect on the values of g8. If
the Biys' are acceptable to bégih with, then an increase
in the humber‘of claimants in period number one, 1-26
weeks, will not cause any initial alarm. This 1s as it
should be since the UI system 1s capable of.handling
this situavion within the present system and there is no

need ‘at this time for EB.

Type B Affect

| The iﬁcrease in P33‘above is, of course; not the
cnly way the 8 matrix can be affected. The relative
ractios 5f the elements of Q will affect the values of B8

to begin with,

Consider the elements: P33 and P3y.




80

1}

Let: P33 | 1/K PBM for B11 or KP33 = P3M

. or MP ‘= P

and, P 33 T .34

w
w
|
[
~
=
e
) ~
-
(o]
ia
™
= N
’—l

Note: 1let PM3 = 0 e Denominator becomes (l-P33)(l—Puu)

? /
Does, Bll = Bll
fen (1-PyPyy + PyyPyy , (I-Pyy)Pgy + Py Py
(1-P53) (1-Py) (1-P33) (1-Pyy)

substituting for PBM and P3M

(3-Pyy)Pgy *+ KP33Pyy o (1-Py))Pgq + MP33Pyy

[ V]

(1-P33) (1-Pyy) - (1-P33) (1=Pyy)

Multiply both sides by (l—P33)(leP“u)

‘ 2 '
S. (1-Pyy)Pgy + KP33P), = (l-PM)P31 + MP

3341

?
KP33Pyy = MEgSP),

f)

K =M

, X .
«s B17 = Bq71- only if K =M
if K > M then g1 > 817

if K < M then gy < 531

Let us examine these relative shifts from P33 to
Py, @ little more closely. " If K > M, what does this. -

. rd
’ ’ 9 =..F =
actually imply? 1If KP33 Psu, and MP33 P3M , and P33

is assumed to be constant, then because K > M, this»woﬁld

imply that P3M > Pgu . Thus, the number of claimants
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golng from state S3 to SM has‘decreased. It was shown
above that this would reduce the B84 elemenf. It
would seem to be the case here that as the system
becomes younger, (doeé not age) the indicator 311 should
decrease, and it does. The system 1s able to handle the
situation better and this in turn, 1s reflected in the
- indicator,.

If K < M, then By, ¢ 871 , that is, as the system
ages and Péu > P3ﬂ’ the corresponding values of B8 will
indicate this is occurring. This indication comes prior
té any increase 1n exhaustions and cou;d occur with no
change in the IUR level.

‘The shift from P33 to P3M would cause no change
in the Byq» Béz elements as will be shown below.

if B11 decreases, then Byp must indlcate an
increase, since they sum to one, etc.

Now, COnsiderLrelative changes 1in Boq for
shifts in P33 and P3U’ If we assume:P =(1/k)P
' 33_ 34 -

P33=(1/M)P3u

where ' P33 does not change
Then: P - _ | :
B _ u3P31+(1-P33)Pul i ;o Pu3P31+(1-P33)P241
21 - - 21 .
(1 P33)(1 Puy) (1-P33)(1—Puu)
since there 1s no A in any element.821_= B;l

Conslder, now, what would 'happen if P decreases

33
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whilé‘P3u increases. It has been shown above that a
charnige 1n P33 will have no affect on thé elements ole?
' ~to be greater '

while an increase in P will cause R

S 34 11
© than 611. This change will have no affect on Byq oOFT 822.
An example at this point may help to clarify ‘this case.

Consider a transition matrix P*

2 3
S, 1 0 0 0
S 0 1 0 0
P# = 2
S, .15 .25 b2
Su 4 .25 0 35
A = (1-P33)(1-Py ) = Py Py |
A= (1-.1)(1-.35) =~ 0(.2) = (.6)(.65) = .39
A .39
= '0975+-O8 = -1775 = .HS
.39 .39
B1o o (3=Puy)Pap*P3uPyp _ (.65)(.25)+(.2)(.25)
A S . .39
= .1625+.05 _ .2125 _ gy
.39 .39
Byy . Pu3P3rt(1-P33)Puyy _ 0(.15)+(.6)(.1)
A -39
= .24 = .6154

.39
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Boo o PU3P32+(1=P33)Pys 0(.25)+(.6)(.25)
a .39
= .15 = .3846
.39

Now 1et'P33 decrease from .4 to .3, and let P3M

increase from .2 to .3.

S S S SH

1 2 3
Sq 1 0 0 0
S 0 1 0 0
p¥1 = @
S3 .15 .25 .3 .3
Sy R .25 0 .35
Now a' = (1-Pyy)(1-P33)+Pgy = (.65)(.7)-0(.3) = .455
87, o (1=Pyy)Pai#PsyiPyy o (.65)(.15)+(.3) (1)
5! . ' 455
= .0975+412 ._ .2175 _ 4780
. 455 .Us55 | | |
f15 - APuwPaptPauiPiy | (65)(.25)+(.3)(.25)
X . - Whss
- .1625+.075 . .2375 - .5
- .55 455
g, _ Pu3Pait(1-P33 DPyy  0(15)+(C.I(.H)
& 455
= .28 _ .6154

.us55
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85, - Py3P3o*(1-P33 JPup  0(.15)4(.7)(.25)
s N
175
= 2215 o 3gu6
455 3

Hence, it‘can be séen that an increase in 33“
has caused B;7 to increase (.4551 to .U780), B1, has
decreased (.5449 to .5220). While,therebhas been no
change in eilther Bsy OF B85, an aging of the system has
been detected by a change in 8. This is an advantagéous

Indicator for analysis.

Type C AffeCt

Changes in PHH only.

1

Consider: Sy {Pul’ Pyos ?M3’ PMH}

/ . - L
S“ = {Pula PLZ: Pu3,TPuu}
{15/100, “5/100, 07100, 40,/1001}

1

Example: SH

{.15, .45, 0, .40}

any =25 ) = {15/125, 45/125, 0/125, 65/125}
= {.12, .36, 0, .52}
811 _ (I‘PMH>P31+P3HPH1
(1-P33) (1-Pyy) ~Py3P3y,
ﬁl Pr, )P 4P, P ‘]
8&1 - (1‘— 4y ) 3} 3”P}1>
“P33) (1-Pyy )-Fy3 Py
Let: P,. = .2, P. = .3, P._ = .35, P., = .15

31 ' 32 33 34




?1i _ [(1-.8)(L2)+(.15)(.15)]

(1-.39{1—.%)—0(.15)
= -[(.6)(.2)+(.15){.15)]
o (.65)(.6)
- [.12+.0225]
.39
= L1425
.39
= .3654
311 = [(1-.52).2+(.15)(.12)]
(1-.35)(1-.52)=0.(.15)
= [(.48)(.2)+(.15)(.12)]
(.65)(.48)
= [.096+.018]
.312
= .114
.312
= .3654
Now, the general case.
Let P3j = constant j = 1, 2, 3, 4.
Is, 811 % 61 Py3 = By =0

That 1s,

[(I-P““)P31+P3MPM1

(1-P33) (1-Pyy)

_ (l-Puu)P31

] ; [(1-Puu )P31+P3uPu1 i)

(14P33?(1"Piu )

PayPyy

(1-P33)(1rPuu) (

o (1-Pyy )Pz N

1_P33)(1—PMM)

P3P

a (1—P33)(1—PLM )

(1-P55) (1= )

85



. Ll—?ﬂ’7P3l P3Py
(127 (1- P33) (1-P33)(15Puu)
2 Ll—PH”7P31 : P3unl
T B (1-Pgy) © (T-p5,) (TP, )
Since, we may subtract from
'3 P31 both sid
- DO sldaes
(1= 5 ﬁ P33)
o P3yPyq 2, P3yPy

(1-P33)(1-Pyy) ~ (1-P33) (1-Fyy )

Multiply by:mnf~ Ql—P33)

Pyp 9o P

(1-Pyy) . (1=Fyy )

n ’ n
Pyp o 21 Pyp = 4
T . T!
n 4 r
Pyy - D4 Pyy = 24
T T!
Where: n; + n, + Q +ny=7T79 -
/ / ‘. -
and, ny + n, + 0O +ny =T
2o, ny *hg 40+ -1
T T T

and, nj +1n, +0+n) +1
T T T

86

now since ny is the

Anl

only element that has

= 0 Ang:O

changed
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P . - T T = n1
1—Puu ' 1_nu T-nu T—nu
_ ~ —p
’
/ di‘ nl r{
B L N LS SN
1-Fyy. 1-n T'-ny Trery
K T '.
Does _ . P
. 3 111 ? nl -
T-ny = T'-n,
. V4 / 4
If T = n1 + n, + ny and, T' = ng + no + ny,
Ther s i
hen ng 2 n'q ey

vnl+n2+nu-nu

nl 4) nl
ny + no B nﬂ_ + iy
but since:

A ng = 0 n1 = n&
— — 4

A n2 = 0 n2 = n2

and, 'nl i nrl
ny + nj - ﬁi' + n%

Thus, B1] =:877 and a change in Pyy Will not
affect this element, and consequently, it will not

affect B1o-

Now, look at the affect of a change in P44 on

?

Boy. Agaln, does By =.§él

857 - Pu3P31 +(1-P33)Puy
(1-P33) (1=, ) -Py3Py
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and again PU3 = 0, so,

821 = (1'P11)P-lll = Pal »
(l_P33)(l—PHU) .(l—P.uu)
| Bo1- = Py
Bo1 = 621
Py1 _ FPur

and this was proved above to be equal.

Therefore, there.is no change in 853 and 822
respectively for a given change in Pyy, only. Although
‘this change 1s not picked up iﬂ the elements of g, the
changes in PHH should be watched as they indicate:changes
occurring in the final period of the UI system, and could

indicate a worsening of the distribution in the system.

"Type D Affect

What affect will a change in the elements of the
R matrix have on 8? The elements of the R matrix give
the probabilities 6f_going directly from S3 and Su to
Sl and 82' P31 and PUl would giye the probability of

exhausting from S3 and SM’ respectively, while P and

32

PHZ would give the reépective probabilities of termin-

ating.
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The affect-of changes in R where:

Sl 82

s, [/ P
R = 35 3 33\
Su PUl P“;/
can best be described by first looking at A, the
denominator of the elements of 8. Recall:

A = (1=P__VY(1=P))-

A (1 P33.(l PHU> PM3P3U'
/A«Qareful-ekamination of &4 will show that none of the
“\eleméhts of R are contained in &.: Thérefore, a change

~

in any of these elements of R will only affect the
numerator of the elements of B,

4 ~ If By7 (numerator) equals (l-PUH>P31+P3MPul5
then it becomes apparent that an increase in either Psp
or Pulbwill increase B8q. If P31 and Pul change in
opposite directions, then their affect on B11 will

depend on the relative magnitude of the cbangeé aibng

with the respective values of PMH and P If B11

34"

increases, then 8,, will decrease and vice versa.
If Bp1 (numerator) equals,

P, P _+(1~ P

43F31+ (2-F33) P

then the affect of the changes in R would be similiar to

that of Bq7. If either P or Pul cr both increase,

31
(decrease) then B2i will increase (decrease) according

to the changeS‘in=P3l or Pul' If they change in'oppoSite
directions,'then»the'magnitude of the changes along with

the relative values of PH3 and (l—P33) will determine the
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final change on Bo1 and codéeQueqtly Boo.

Summary of affects on B due to changes in P

The various changes in P discussed above all
influence B in some way. The table below summarizes

these changes.

Table 3-1 .
Type of Change Change in P
A P onl
: 33 onY
B 334 only
C PMH only

D . R elements only

Type A A change in P only will cause no change
in the elemenfs of the B matrix. The
relative values of the elements of B are
determined by the initial values of P.

Type B A change in P3y will cause the Bqy7 and

' B1o elements to change. If P3y increases,
then B,7 will increase and B, will
decrease. If Pg) decreases, then g3 will
decrease and B,5 will.increase. Changes
-in P3y will no% cause any changes in - °
either Boq or Bpp. - The increase in P3y
is. referred to as "aging".

Type C A change in Py, only would cause no change
in the elements of B. This change could
indicate that a problem is developing as
aging is occurring, i.e. more claimants
in the latter stages of drawing benefits.

Type D A change in the elements of R will cause
: a change in the elements of B. The change
in B will depend on the magnitude of the
changes as well as the relative changes.
The summary given above shows that the model
developed above is affected in different ways by changes

ERIC

IToxt Provided by ERI
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in the system. The point to be made 1s that this model
takes 1nto account varioué‘aspects_of the UL system.
First of all, it takes a more complete look at the entire
system than the IUR does. ét‘is influenced by initial
levels of unemploymént, but in addition, it incorporates
the éging of the system as well as the termination and
exhaustion rate intb a quantitative measure thatyéan be
used to represent the general well belng of the system.
This measure may be é good critéria to combare current
triggeq formulas or m%y be a‘éuitabie trigger itself;
however, it will reQui;e a little more work for this to
be true. This is the work to which we now turn.

Determination of a Single Probabllity For a
Given Absorbing State

In order for the Markov Model to provide a
usable figure for elther a trigger‘or comparisons with
other triggers, 1t 1is necessafy to obtain a single figure
for absorbtiqn and a single figﬁre for exhaustion. The
purpose pf'this section will be ‘to shoWw how this single
figure may bé obtained.( | | |

Recall that each element of the 8 matrix, {Bij},‘
gives the pfobability of moving to absorbing state j,
giveh that we are initially in transient state 1i.
Consider:

S1 . 82
. - S3 (#1112
Sy \B21 By
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if the initial distribution is represented .by a vector a.

Say a = {numbey in S3, number.in Sq}, then the product
of af will give the probability of S, and S,. 1i.e. P(Sl),
P(S,). |

The. following argument will be made. to show that
this #product” aB, will give the necessary results. Leﬁ,
a = ?;,O}. This would imply that all of the elements are
in state 83 to begin with. The probabllity of absprbtipn
in Si is equal to Bll'by definition. Recall: the def-

inition of Bjy - =" #j; is the probability that the

, pbrocess starting in transient state Sy ends up in absor-

bing state Sj".8

Therefore, 1if all elements start (or exist) oply
in 83, then the elements of B3 817 and B1s will give the
single probabililities of exhaustion and termination
respectively. Note: . the proof of Bij given abbve shows
that the members of'B take into acount the fact that
some elements-will be absorbed from 83 and some from SM
(if there aretonly two transient states). The imp&rtant
point is that B11»> for example, will give the probability

of an element ending up in S1 given it was in 83 no-

' matter how it gets to Sl’ i.e. thru 83 or Su,

Let a = {0,1}. This implies that all elements are

in state Sy to begin with. The probability of absorbtion

in S, is given by Bo71, in S, by Bop, again by definition

8Ibid.



expected number that would be absbrbed in Sl from S

93,
of B8,

‘ Now, consider the case where aq # 1 or s # 1.
This situation wou;d exist if the initial distribution
was a mix between the two transient sfates. The
3 is

equal to tﬁ% number in the state initially times the

probability of absorption in Sl' i.e. The

*1811:
expected number to be absorbed in Sl from SH is again
equal to the-number in the state at some given time
period times the probability of absorption in Sl ffom
SH‘ i.e. a2821, thus the expected number tc be absorbed
in 84 = E(Sl) = a,B877 * agBsyy, the sum of the expected

number  from each transient state. -

If «o ='(al ag) and B = Bll 812
B21 Boo
Then: aB = (G.l QZ) Bll 812
Bo1  Bop
= (al Bll + o, 821, oy 812 + a2 322)

The expected number of elements in Sl
" and 82 respectively.

If o 1is chénged from a vector whose elements are

~the number in each state to a vector whose elements are

the relative frequency or rather a vector who eleme: ‘s

f‘express the'probability of an element selected at

random being in S3 or SU’ then the product «B.takes on a

slightly different meaning. Before this meaning is
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dicussed, conslder what happens to the elements of P 1f
there 1s a change in the number of clalmants 1in each

state. Conslider a simple transition matrix Pe;

Sq 50/100 50/100 .5 5
Pe = S» 25/100 - 75/100 .25 - .75

» Now; change the number of claimants in each state
wilthout éllowing the relative frequencies to change.

Let: S1 = 200

S2 = UOO
S _ 100/200 100/200
P'e = 1
52 100/400 300/400
05 -5

There 1s no change in the probabilities, nor
will there be 1f the relatibe frequencies do not change.
Thus, the probabilities assoclated with each state can
be sald to be independent of‘the-a§tua1 number in each
state, and gependent on the relative frequencies..'If

we consider the general case:

S, S
n n
Sy _.___1._ __2__
np +np nm ot
P =
g
' 82 n3 . ny

nz +n, n3+ny
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Now 1let: n, + n, double, while letting, n3 + ny, triple.
i.e,
2(r1l +n2) and 3(n3 +.n4)
Thus,
é(nl +n2) = 2nl + 2n,
3(n3y +ny) = 3n3 + 3ny,
2N, ‘ 2r12
S1
2(n1+n2) 2(n1+n2)
P =
So 3(r13+r1u) ' 3(n3+nu)
S So
nl n2
S1
nl+r12 r11+r12
n3 ny
'82 n,+n .h +n
377y 377y

Which is the same as Pg’

If tﬁe elements of P do not change, phen it 1is
obvious‘that the eiemenﬁs of B wilinnot change . lTherefore;
it can be said that.the elements of B are independent of

| the initial distribution in fhe states, i.e. in a.

From probabllity theory, we know that 1f two

probabilities are independent, then, P{AABR) = P(A)+P(B).
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Thus, the probability of being in an initial state, and
belng absorbed in Sl’ or absorbed in S, is given'by aB.

P(aAB)

P(a)P(B)

-

(agap) /B4 B4,

Bo1 Bop

(a)BytanBy a8 stasByy)

A numerical example may lock like this:

Let a = (.65, .35), that is, 65% of the claimants

are in S, and 35% in S

3 b
Sl SZ
3 53 T
8 - 1
S, \.6 .;)
ag = (.65, .35) (-'3,_ T
6, .4
\

(.195 + .21, 455 + .14)
(.405, .595)

Thus, the probability df exhauéting with the
present distribution in 83 and Sd’ and with the condi-
tions existiﬁg in the system 1is .uOS or U0.5 percent
will exhaust. The probability of terminating is .595
or 59.5 percent will -terminate under the given con- .
ditiéns.

The elements of af give a single probability

of absorption and termination for any given initial

‘distribution among the transient states and transition
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matrix P.

Extensions of the Basic Modgl

The basic four state example developed and
discussed abovevis a rather simple model, but it dces
show the poteﬁtial cf this model. Many varied exten—‘
sions of the basic mbdel can be made, but it\is not
necessarylto do so at the present time. Instead, one
or two rather simple extensions will be discussed. The
results of the basic four s'tate model can be carried over
to these expanded models, -but this will not be attempted
in any great detail.

To begin this discussion of the expansion of
the basic model, let us turn to perhaps the simpliest.
expansibn, that of adding an EB state to the basic model.
The EB state will be designated SS; The new transition
matrix will now have five rows and five columns in row
or column corresponding>with a particular state..

The new transition matyix Wwill be called, P

_ EB?®
where EB will represent "Extended Benefits".

2 3 5
Pio Piz Py Pyg
oo Po3 Puy Pos
PEs P32 P33 Py P3s
Pip Puz Py ~Pu5
Py, B, Psy P
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PEB would be the transition matrix that evolves
when an EB period 1s declared and the basic four state
model is in existence. The elements would bé similar to
thg NEB (four state) matrix. State S1 is defined to be
the exhaustion state,. 82 will be the vermination state.

Hence, the first two states will be almost identical

with PNEB’ i.e,
: S
Sl 82 S3 S}4 5
Sl 1 0 0 0 0
P =
EB s 0 1 0 0 0
- 2
”v | Pll = 1, and P22 = 1 indicates that both Sl and
82 are absorbing states. Note: the row sums are still

equal to 1 as they must be for a trahsition matrix,

The elements in the remaining three rows will be some-.

what different than similar rows for'PNEB, SO they should
~ be considered in_@etail. First, look at row 83' 1f the

state under consideration is a variable duratio

it will be impossible to exhaust from state 8;. of

course, 'this would be the case only if all claimants are

eligible for EB--if not, the P glement may not beiequal

31

to zero., It is possible to terminate from 83, So the

P., element cshould be greater than zero. P33, as well

32
as P34 will be about the same as before, A new element,
'P35, is brought in at this point, This element repre-

" sents théuprotébiiiﬁy of gding'From.rééuiar benefits to

extended benefits, which is less than the 26 weeks
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necessary to leave state S;. [f this claimant reached his
limit of 10 wéeks.and the state was trigsered-on, {or an
EB period he would go diréctly to 85 where he could draw
the amount of extended benefits he was eligible for, Thus,

the row elements for Sg would be:

Sy S, 83 Su 55
S 0 P P P p
3 32 33 34 35
where 0 £ P32, P33, P3“’ P35 <l

Row S,4 would be similar to 83 in that it would
not be possiblé”to exhaust from S), but rather all exhaus-
tees would go to Sg. Also, it will be assumed that no’

. claimant can return to a prior state, which forces the

Pu3'element to be zero. Therefore:

1 2 3 4 5
where 0 < PMZ’ Puu, P“E < 1
Row 85 is slightly different from S? and Su, In

B

this state, SS’ there are three actions that are possible,
The first action is that exhaustion 1s possiblé from SB
and would probably have.a fairly high probabiiity ot
oocuran&e. Termination woulq\be uhe,Sethd’course Sf
action that.-is possible, while pemain%gg in S5 wonLd be.

the third. DMovement back to the prior states is again

not possible so0 the S_. row would in general Look like

5
this:
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Sq SE S3 Sy S5
Sy Pg1 Pgo 0 0 P55
where 1 > PSl’ P52, P55 > 0

The matrix PEB would take on the following general form.

s, 1 0 0 0 0
S, 0 1 0 0 0
I3 = S 0 p p p
EB 3 32 33 34 P35
S“ 0 Py, O Pyy  Pys
Sg P, Pgp O 0 Pss
" The development of the 8 matrix for Prp is the
) same as for PEB° The first step is to partition PEB’ i.e,.
Sy
So
EB = 53
Sy
S5

Submatrix I 1is a 2x2 identity matrix,. .
Submatrix 0 is a 2x3 null matrix.

Submatrix R is a 3x2 matrix with some non zero
entries,

Submatrix Q . is' a 3x3 matrix with some non zero
‘ " - entries., :

The derivation of B is comp]etéd by defining




N =

(1'—Q}"l

’

where 1' is a 3x3 idenitity macrix.

Then letting & = NR.

The elements of B, for this case, are more co

plicated than for'PNEB. Consider the final results:

e

=11-Ql=(1-P 3)(1 Pyy) (1-P
_(P53'(1-PUM)‘

Then:

11

55 7P 3uFu5 537 F35% 5%,

35054 Py 5 (1P 33) - (1=P55 ) (P
[(1- Puu)(l P55) Pbu NSJP [E?U

A

A

A

54Fy51P55+ [Py

(1-Pgg)+Pg ) Pag Pyt [PayP)c=(1-Py ) P35]

f9u3(1“P55)+953fu51931+f(1"933’

x N

(P Yy +[(1-P53)

53P“5
A

43 33

(l-P55)+P

(1-P55)~PgaP35]P 5+ [(1-P33)P) o +Py3P35]
' A
[PM3E5M+P53(l—Puu)]Pii+[(1—P33}
A

A
[P43P5u+P53(1—Puu)JP22+[{l—P33)
A

P54+953PanPu2+[(l~P{3)(l—Puu)—PuiPiu]
X : ,

557 (Py3)(Pyy

101
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The results of the discussion for P will be

KB
similar for Pygp. Consider the Type D affect (R only)
discussed above. If By7 is considered, it can.be shown
that A would not be altered by changes in R only, but
the numerator would change in the same way.as for PNEB'
Thus, the same general movement of 8 would take place
for changes in R in both B matrixes. Similar results
could also be shown for the other types of changes dis-

cussed for.PNEB'

The determination of a single absorption prob-

"ability or termination probability would also follow the

same pattern, except that o must now be a 1x3 matrix,

i.e, a =(al a2'a3),sihce B 1s now a 3x2 matrix,
Seo %1x3 B3xa = @Bixo

and the required single probabilities for exhaustion and
terﬁiﬁation are obtained.

One other possible extension of our original

model will be explained briefly here as it will be ex-

plaihed and analyzed more completely in Appendix A.
This extension can be performed on both the PEB and Pypp
matrices. Earlier in the chapter, a short discussion

was presentéd involving state S The assumption was

5
made that anybecdy who terminates will remain terminated.

This assumption can be removed by adding a new state 86.

This state will be called the "holding" state, it will

be holding in the sense that any claimant who terminates

E
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for reasons other than employﬁent, and who shortly may
again draw benefits will be held herse.

The transition matrix PEBlﬂ will have six states
associated with it. If PNEB,H is used, then there will
be only five states. Some of the entries will be zero,
while others will be between 0 and 1. A general matrix

may lock 1like this:

Sl 82 S3 SU 85 S6
0 0 b 0 0
1 0 0 0 0
P3o P33 Pgﬁ Pas Fi3g
EB,H Py 0 Py ’PMSI 15&6
51 fs2 0 0 Fgg o Fgg
0 Pe3  Feu  Fos  Feg

For the row, S6, it is assumed that a claimant
. ‘ ’ ‘
“who is temporarily terminated has to return to either

'83, SM’ or 85 in order to terminate or exhaust. If-1it 1is
possible to become permanently terminated from 86, then
Pgo would be non zero.

The matrix for P would be obtained in & manner

EB,H

similar to that for P and P The results of the

ER NEB*

analysis of the original model would carry over to this

Q ‘model, also. Further discussion will be done in Chapter
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Four and Appendix A

Other Types of Unehplq&mgnt

The major concern thus far in this thesis has
been with cyclical unemployment. However, the P matrix
may be useful for detecting other types of unemployment
gucﬁ as frictional and structural.

The different types of unemploymént should affect
P in different ways. For example, consider a case where
the UI system 1s stable .and it 1s known that the unem-
ployment rate is relativeiy low, If the system were to

S !
remain stable (i1.e. Pij)s remain fairly.constant) over
a period of_time it would probably be a goocd indication
that the unemplqyment.is mostly frictional in nature.
If there were to be a sudden»jump in the P33 element,
followed by a level trend in this element along with a
higher probability of exhaustion, then this could indi-
cate a structural unemployment probiem, A continued
build-up in P33 followed by higher exhaustion pro5abil—
@hq ities would probably indicate a cyclical problem. An
inéreasg in P33 fdt a short period of time, along with
no appreciable change in the exhaustiqn probabi]ities,‘
céuld imply a seasonal factor.

Each.of the cases mentioned above are iny

initial suggestiéns for further use of P. They would,
- of course, require additonal work to determine-there

feasibility.
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Summary
The purpose of this chapter was to establish a
model that met the criteria established in Chapter Two,

criterion the model has met so far is the Systems Approach.:

'The model developed above seems to meet this adequately.

The System Approaclh: criterion is met by first
establishing a transition matrix, P, which glves the
respective probabilities of passing from one state to
another or remaining in a given state for two consec-
utive weeks. The transition metrix is then operated on
by theorems from Markov Chain Theory to establish the
"B" matrix. This matrix then gives the probability
that an element in ‘a given transient state ends up in a
specific absorbing state.. The absorbing state being a
state thet is never left once it is entered, Those

states in the model that are considered absorbing include:

-the etates_for benefit exhaustions and the staté for

{

: permanent terminations. All other states, i.e. those for

claimants in different time periods of drawing venefits,
are considered transient. The 8 matrix is then pre-
mulﬁiplied by the relative frequency matrix, o,.to give
the dB matrix. This matrix gives a single probabi:iity
of absorption for each absorbing state no matter which
transient state a.claimant is in for that particular
week.

The remaining criteria can be met by using the
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quantitative measure, oaB, in such a mannéf that the
individual index is met and the probabilities of the
various types of errors are minimlzed as much as possible.
Since this type of criteria is mostly subjective, the use
of each should be considered in light of the area to which
it is to be applied. Chapter Four will explore the

implementation and related problems of this criterta,



CHAFTER FOUR
SUMMARY AND CONCLUSIONS

Introduction

This final chapter iS cencerned with integrating
the concepts developed in Chapters Two and Three{ In
addition, several significant relationships between %the
-actions of the economy and the model are explored.
Recommendations for the 1mplimentation of the model,
as well as further areas éf study, are made. A short
summary of 2 small empiricai study made with Utah data is

also> included.

Resulrs Chapter Two and Three

Chapter Two involved the construction of a model
whichvtaok into accoun®t more than just the IUR rate,
which has been shown t2 have certain problems. It was
demoﬁstrated that the model weculd have to be one rela-
tively unaffected by :irrsgular variations in the business
cycle, ye? sensitive t2 significant changes that might
imply the future or presenrt need for EB payments.: It was
argued that this model should be applicable on a week by
week basis and pres=nt its results in a manner capéble of
being readily ihterpreted for policy purposes.

The specific model was developed in Chapter Three.

Tts advantages were substantiated thirough a demonstration
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of its theoretical operation. A single matrix, known as
the oB matrix, was developed. The elements of which
provided the probability of exhaustion (aB7), and the
probability of permanent termination (aBZ) for the UI

system for any given week.1

The unique relationship
between the initial raw data and the final elements of a8
provided some interesting results.

The first concerned the effect of changes in thé
level of initial claims or claimants drawing their first
few weeks of benefits. If the eccnomy experiences.a
short term (5-10 weeks) slow down, and ‘the number of
workers seeking employment inéfeases, then the benefits
paid by the UL system will increase. The system, as
preéently set up, would be capabie cf handling this situ-
ation through its regﬁlar'benefit program, and there
would be no need, at this point, for payment of extended
benefits. The development of a éituatioﬁ as just dis-=
cussed, should have no impact on the-indicator (aB) used
for determing an EB period. *It_héé*been shown in Chap-

2

ter Three<, that the model would not react to this type

of situation, i.e. a change in initial claims would not

change aB.

The second result concerned the effecf of aB on

lPer'manent termination includes thosé who are
unemp loyed one week and find work the next, or those who
drop from the work force and no longer continue to seek.

°sSee P. 29, Chapter 3.
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the aging of the system. In this case, the Jump in initial
claims, as discussed above, 1s not a short term phenomenon,.
‘but rather a continuing type of problem. The continuing
unemp loyment problem causes more people to move further
along in the system in terms of the number of weeks. in
which benefits-ﬁave veen drawn. The payment of regular
benefits can handle the situaticon for a given period cof
}time, bgt as more»claimants mové closer to their exhaus-
tion dates, a warning signal should be initiated to
indicate tha£ a potential problem may exist. The oB matrix
would show fhat a problem may shortly arrive. The move-
ment of claimants into the latter weeks of their regular
payﬁents causes them to show up in the final states (SM)
of the model. This, in turn causes the B element to
' incfease, i.e., .a higher probability of exhaustion occurs
for that particular week. This change occurs even though
the number of exhaustions for that particular week may
not change. Thus, the change in af may be a‘leading indi-
cator that a problem may be developing.

A third result involves changes in the exhaustion
and/or termination rates. An increase in the number of
claimants exhausfihg, though there has been nb'significant
change in the rate at which new claimants are entering
the UI system, indicates a problem to which the modél
should be responsive, The fact that the number of claim-
ants in the system has not changed, but the number of

exhaustees has, means that it is more difficult to find
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work for the unemployed. This increase may be due to
cyclical factors, or other factors such as structural
unemployment. In either case the temporary payment of
EB is desirable, The payments should continue long
emough to enable the potential exhaustees to finq_work,
or be covered by some other t&pe of Manpower program. It
was shown in Chapter Three that an increase in the brob—~
ability of exhaustion causes direct increase in aé,
which 1s an indication that a problem exists;

A fourth result not discussed earlier involves
the effect of a long-term rise in unemployment with respect
to irregular variations in ﬁnemployment, and pick up
longer trends that imply higher eihaustion rates rates

as well as aging.

Flgure 4-1
IUR
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~Long Term
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Figure H 1 shows the relation between short and

long- térm trends. The filtering process eliminates EB periods
when the problem can be handled by the regular benefit -

program. The filtering action will ‘not be significant.

O
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1f the long4£erm trend increases its rate of change through
~time.w —-Alsoy--any--shors-term-variation that becomes long term
»wili be picked up by the model.

The model developed should also function properly
during an mprovement in economic conditions, as well as =
when the conditions ar%lgfawing worse., The argume;ts for
this caee (improvementf%are analogous to those presented
‘above. The first: ifighere is a drop in initial claims,
and EB is being paid, it is Being paid for some other
reason than the level of theée ciaims. Thus, the'drop
in initial.claims would not change; in the short run, tﬁe'
level of elaimants needing EB, This would occur only if-
_the drop 1a initial claims were to continue for a long
time. Therefore, the_effect of the drop should not
influence the decision of whether or not EB should be paid.
" The second: as the age ofbthe system de-ages, that is,
looses the high~humber'of "older" claimants, this would
signal that the future need for EB is becoming doubtful.
The s&stem, in this'case, would now be more able to deal
with. the unemployed through the regular benefit program.
This; of course, would cause the of elemenf to decrease.
The third: at any point in time if the economic conditions
imbrove to such an exfent that fewer people exhaust,
and more are finding jobs, (pernament termination), then
the need for EB dimihishes. This, agajn; would be picked
up in the mode; by a decrease in asl, and a correeponding

increase in d82= Finally, the fourth point. A long-term
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improvement, along with lrregular mcvements, could be shbwn

—eeeeeem g g g Jong-term decrease in aB, with the ‘irregular movements

filtered out.

Figure 4-2
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The relationships between the economy, and the model

discussed above, are by no means exhaustive.. There are
other possibilities, but the effects considered are some of
the more significant., The interaction of thesé effecfs was
hot'discussed as each change was considered in isolation,
This, <f course, would probably not be the case forAa“"real
wofld"»applicétion, However, even though the interaction
was taking,place, thé final inflgence on af would be the
same as it handled in isolation. B

| The implimentatioﬁ of the model first requilres thé
establishment of a critical value (aB¥*) that will provide
for eitber a hypothetical or éctual extended benefit
period. If the elements of oB exceed this critical value,

then the EB period can begin if the elements fall below
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the critical value, then there would be no EB period. .The
hypothetical EB period would be used as a means of evalu-
ating existing Trigger formulas. The éctuél EB period
would come ébout if the established model was adbpted as a
'tfiggering'médﬁénism; o

The procedure to establish the critical values for
trﬁggering "on" and "off", and for making comparisons with
alternative tfiggering fopmulas must take into éccount a11'
aspects of the problem. These aspects include: (not listed
in order of importance) (1) Comparisons with the weekly |
IUR, (¢) Comparisons with thé natdral réte of unemploy-
ment, (3) Looking at the behavior of the tranéition
matrix (aging), and (4) Evaluating the impact of Type I
and Type II errors.

The method used most often to establisb éritical
values for triggéring mechanisms, is that of comparing
the performance of the mechanism or criterié with the IUR
rateﬂ This was basically the course of action taken for
PL 91-373, and was not entirely satisféctory.

The fact that the IUR rate is high or low does
not necessarily mean EB should or should not be paid. .
PreViogs discussioné in this thesis have pointed out that
there may be an individual need for EB even if the IUR
rate 1is felatively low. In scme cases, a high IUR rate
may be indicative of a pfoblem that EB is not able to
handle, i.e. a serioﬁs structural.gnemployment problem.

However, despite these shortcomings, the establishment of
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a critical value for aB would take, as a starting point, a
comparison.with. the IUR. .The”purposeuof.fhis.would be to
establish an actual relationship between o8 and the IUR.

Thecoretically, the values of oB have been shown to
ﬂ”bguleadinguthewiUR. This occurs because the elements in
aB are thelpgopgp;lities of exhaustion and termination for
a given set of transition probabilities. These elements
indicate what would happen if the probabilities in the
transition matrix remain the same for n periods. Thus,
the aB elements really show what would happen after a
period of time and would tend to forcast some period.in the
future. The short amount of data tha£ was obtained from
the Utah Study3 showed that this condition may indeed
exist. More time and data would be necessary in order to
analyze this idea. Once the relationship is established,
i1t will bc used as an input for the establishment of ap¥,

The relationship between the IUR and of* must take
into account the natural rate of unemployment, also.v Thus,
some factors represeinting the structural, frictional,
seasonal unemployment, and extended cyclical musf be used
_to make the comparison between ag and the LUR more realis-
tic. There are several ways.of'approaching this problem;
one wbuld be to set some kind of floor for the IUR in terms
6f triggering-on and look at the corresponding levels of
@B, but this would be similar to current methods.‘ A second

approach would be to look at the elements in aB, that is

3See Appendix (A)
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agq- This element indicates the probabllity of exhauéting
for any given week. If this element remains constant, it
would indicate a homogenous unemployment pattern, i.e.,
not cyclical. If the level of aBlfluctuates for a
~period of several weeks, this could indicate other non-
homogenous situafions, i.e, some other external factor.
_If B4 increases over a period of time; it may be due to
cy-li<al unemployment or Iincreasing structural unemploy-
ment. In either case, EB should probably be paid for at
1eastvé short period of time until the problem can.be
recognized and allow other approcaches to be used to solve
the'pr'oblemn If this approach is taken; fthen the rela-
tionship.between ag and tHe IUR must be down-graded. In

times of a low IUR, an increase in &Bl implies higher
exhaustions and, therefore, a greater need for EB payments.

If the IUR rate is high, but stable, this may
indicate non-cyclical unemployment and a situation in which
EB should not be paid or, at best, paid for only a.short
period'of time unﬁil other programs can be impiimented.-
Octher programs, such as PEP {Public Employment Program)
should be used in this case, Thus, the high level of the
IUR should not be used to set as* but again the signi-
ficant changes 1n ot may play a more exact role in deter-
mining aBf¥. |

The 2B matrix isluseful as an indicator for unem-
bloyﬁent, but a closer look into the matrix from which «B

was derived may be worthwhile, especially as a predictor.
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If, for example, the Py, element, which is the probability
of exhausting from State SA, is relatlvely high, and the -
Puu elemept, the probability of remaining in State SM’
shows a significant increase, then this would indicate
a situation that should be looked at more closely. The -
careful examination of the elements of P may show changes
inﬁfhe system long before a problem, whichlwould require
the payment of ERB occurs. Considef the case where P33
increases; this implies that there are ﬁow relatively
more c¢laimants in 83 than before the increase. This change
would not influence the values of the af matrix directly,
.but if continued for a period of time, might indicate that
more claimants could move into Sy, and thué, be closer to
eligibility and/orlneed for EB paymenps. It is also pos-
sible vo examine fhe number of claimants in each state as'
well as the elements of P to see the effect that an
increased number of clalmants in each state may have on the
need for EB payments as well as the effect of relative
changes that take place in the P matrix.

The use of 0B as a trigger/criteria réally becomes
a two tier approach to the problem. Without indicating
this, we have discussed both above. The use of this indi-
cator can be broken down as, (1) Changes in afp no matter
what the relative level of aB or the IUR, and (2) The rela-
tisnship between ag and the IUR no matter what the changes
are in 2£,. The changes in oBq can be looked at as fav-

oring the individual over the effect on the economy. The
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chahges in 28 vs TUR relate more toc the aggregate approach.
This leads to the influence »f af* in the Qroblem of Type I
and Type II BErrors. '

The study of‘a reiatively long period of data
would make possible the determination of félse‘starts and
stops in terms of a possible recession. If we are using
the level of aslas a 2riterion rather than (or in addition
tc) the changes in ag,, then the significahce of these
false starts and stops must be determined. The goal here
would be to cover some of these deviations, by relating
their level of significance to the level of significance
of Type I On and off, and Type II On and Off Errors. The
ides is to trigger-on at some point such that a Type I On
Error, i.e. failure to trigger-on where an EB 1s needed,
is minimized. This situation may occur if the critical.
values of aB are set too highQ The relative setting of
the critical values determines the probabilities of the
various errors, If a8% is too high, then the trigger-on
signal would not be received at the proper time. The
.values of a8* should, therefore, be set at a level which
‘minimizes the probability of this error occurring. The

conseguenzes of a Type II On Error, i.e., an error that

[e——

czcurs when the trigger is on, but in fact, éhould not be,
are minimal and fthus, the probability of this error could
be increased at the expense of a Type 1 On Error. The
‘relatively insignificant benefifs fhat would be paid

under this condition makes the coverage of significant




118

false starts des;’wable.Ll

The level at which oB¥ is set
will determine the reigtive pfobabilities of the two errors
discussed above. 1If the level is lqw, then the probability
of a Type I On Error is higher. The level should be set to

_minimize the,pﬁobabiliﬁy.Qf"the_Typé,IMOn.Error.mm”w

At the other end of the cycle, the prcbability of
the Tyﬁe I Off Error, i.e. the error that would occur if
an EB period should end, but does not, can'be minimized
relative to that of a Type II Off Error, i.e. an error
that occurs when an EB period ends, but should not have.

The level of aB thaﬁ is used as a critical vaiue
for Trigger-Off would effect the probabilities of the two
Off Errors much the same as it did for the On Errors. A
relatively'high level of aB* would increase the probability
of a Type II Off Error (the more serious error). A level
set too low, would reduce the probability of a Type I Off
Error. It is, of course, assuméd here that the minimum
thirteen;week On pericd is not in use. The overall impqr;
ﬁanbe of the I and IT Errors suggested here is to influence
the liberality of EB payments., The author is not advocating
continued payment cf EB, but rather the point is if the
critical wvalue is to be'bgased by political or other consi-~

derations, it should be biased in -such a way as to minimize

uThe impact in terms of Ul compensation would be
small as a relatively few claimants would be eligible for
EB, In Utah, it would be less than ten percent. The 1impact
of these small payments may have some impact con averting a
more serious problem as the marginal propensity to consume
and the mulftiplier are quite high for UI benefits.
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the Type I On Error rather than the Type I Off Error, and
also to minimize the Type II Off rather than the Type I

Off Error. The fact that political considerations influ-

ence the setting of critical decisioh points for trigger

‘ical levels are being determined. The two opposing factors,

those favoring liberation of EB periods, and those repre-
senting the interests of the tax-paying employers must
feach some agreement in order to have a critical level
established and adopted by Congress.5 The importance of the
consideraticn of the Type I and Type II Errors is that the
argument should be made that if the political influence is
to bias tHe critical values, it sh9u1d be biased in favor

of liberalization of EB periods. - An examination of more

. extensive data is required in order to complete this task.

The development of «B* allows two things. (1) The
use of ap as a trigger itself, and (2) The comparison of

other altérnative triggers wifh aB, since «B* would meet the

criteria set up in earlier chapters, the trigger formula

which best followed the actions of aB. would be considered to

be the better one.

Empirical study

6

A study using limited Utah data was conducted® to

5If alternative forms of financing are used, such
as special federal funds, then other political factors
would have to be considered. -

bFor a complete study, see Appendix (A)
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test the actions of the model. The high cost and relative
inaccessability of the data limited the period of study to
that of January 1972 throdgh Séptember 1973.7

The period under study was further reduced due to

,-theﬂsamplingvprdcedure,used,uandmthemtypeﬂof.data”thatwwaSWWWWmuuuhm

obtained, The study, despite the limitations mehtioned,
did’provide some‘interesting results for certain weeks
under consideration. The weeks that proved to be of
interest included week Nuﬁber 37, through 51. A summary

of the results of these weeks is provided in Table 4-1.

Table U4-1
Week Sum Sum Sum
Ending - S SM 85

Date # B TUR 3

.176231, .823767)
.327679, .672319)
.230294, .769703)
.429394, .570603)
.383465, .616532)
.257524, ,515047)
,202146, .797852)
.308981, .691016)
,195631, .804366)
.272021, .476037)
.623527, .376470)
.583987, .416011)
.600883, .399116)
.519162, .480834)
.522310, .477687)

09/16/72_ 37
09/23/72° 38
09/30/72 39
10/07/72 40
10/14/72 41
10/21/72 42
-10/28/72 43
11/04/72 Lu
11/11/72 us
11/18/72- 146
11/25/72 47
12/02/72 48
12/09/72 L9
12/16/72 50
12/23/72 51

227 10 141
222 11 148
221 11 151
200 11 156
185 11 157
186 12 152
- 183 16 145
167 15 152
157 16 151
151 15 147
143 18 145
134 19 144
130 20 141
135 22 130
144 16 120

TN TN TN TN TN SN TN TN TN TN TN TN TN TN N
FJUSEUSIOS IS NG IS G IO IS G IS I G I I 6 )
s s e o o % s s s 8 o & o o o
IPUTOWVWO~I O =W N DDWUITUTUY

A close examination of Wéeks 37 through 51 shows

TSee Appendix (B) .
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that the IUR climbed from 2.5 to 4.1 percent throughout
this period. The‘{irst element of the af matrix, afy ranged
in value from .176 vo ,623. The .176 would, of course,

indicate that 17.6 percent of the claimants for that partic-

_ular week could be expected._.to exhaust. .It is interesting - -- -—

to note that the first element of of reached a peak nine
weeks before the IUR peaked, Week 47 vs 55, Also, of main-
vianed this peak for three weeks and then dropped. The IUR
lpeaked for two weeks, corresponding to the nine week delay,
4and then began to dropn8
The predictive possibilities of the of matrix will
need to be examined further than additiocnal work and data.
The extent oflthe predictiveness of the matrix can then be
ascertained., It has already been shown to be possible for

the general mocdel in Chapter Three. The figures in the

f;%ﬁwrfable also show that when the IUR was relatively low, the

"ﬁ%‘éﬁg@ \
' “brobabllity of termination, aB,, was high and as the IUR
increased, this probability dropped as expected.
Tt is unfortunate that the data problems existed
at his time. The general model was shown to be appligable
for use with existing data and some limited thoﬁgh inter-

esting results were obtainga

Recommendations and Conclusions

The final section of this thesls on the research

czompleted and discussed above will be concerned with

8See Appendix (A).
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recommendations for further studies in this area as well as
methods of implementation of the model and also a final
céhélﬁsion,

The model that was developed in Chapters Two and

Three was a highly simplified model of the UL benefit system, . ..

but it did provide some 1indiction of a different approgch
that could be taken to evaluate the operation of Trigger
mechaniéms, and their resulting extended benefit periods.
The ideas developéd were of a somewhat different nature
than the ideas that have been used in earlier discussions
of trigger mechanisms. Rather than placing all of the
emphasis on an aggregate figure, the IUR, and making a

more br less eyeball estimation of the critical trigger—
on.and trigger-off points, i.e. 4 percent and 120 percent,
an attempt was made to introduce new areas of consideration
into the model. These areas included:. the system approach-
which attempted tc take a loock at interaction among the
claimants in various stadges of .drawing regular benefits as
well as those that were exhausting and termihating.

The final values of the af matrix were influenced'by these
.Vafious intefactions, exhaustion, and terminations, and
were shown to possess desirable prqperties in reléfion to
these factofs.. The concept of the need for extended
benefits for the individual was also developed and the idea
that a high IUR was not necessarily the only indicator_of.
need was discussed. The fact that there méy be a need for

'EB even when the IUR is relatively low is an important
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paint tn be considerédﬁ The disbussion concerning the
varioﬁs types of On‘aud Off Errors seems to cover an area
rhat 1is often overlooked in setting the critical values
far Trigger On or Off., This area at present, is.relatively
.unexplcred and could be looked at 1n more detail. .

The mcdel that was developed in Chapter Three
integrated the "systems" ooncepf, It also proved to be
applicable for solving by means of a computer. This
appr2>ach would be advantagebus 1f this type of model were
adopted by the states as a trigger mechanism., The mathe-
matical theory underlying the model is of a relatively
advanced nature, and would not be understood by most of
tﬁe technicians 1n the unemployment insurance program.

The model does, however, lend itself to easy ihterpretation
if a computer brogram is used and only the af matrix or

various components of the P matrix are considered. The

(]

21llection of individual data by the states on a weekly
basis lends 1itself ideally to the use of this model which
requires this type of data .input.

The cbmputerization.of the model also opens up
other possibilities. The model would not be restricted
as to the number of states which could be considered., The
removal of this restriction could also eliminate the cohort
problem that is inherent in the basic'four-period model.
It is possible, therefore, to consider a matrix_with
thirty nine regular benefit pepiods; one for each.possible

week and also more types of exhaustion and/or termination
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states, ‘The development of the single probabilities for

the a8 matrix, that was shown in Chapter Three, could be

~carried over to a much larger matrix and thus, make the

interpretation >f the results .the same as for the simple
four-period matrix. Othsr variations~of the model- could
also be atrempted such as integratiﬁg the number -of
zlaimants in each pebiod-into the decision process. The
model 1s adaptive to several different approaches and some
nf these c¢o2uld be explored if desired.

The limited data from a single state did provide a

glimpse of the possibilities of the model. However, in

~order to further examine the model, it -would be necessary

to gather data for a longer period of time and for several
stateéo The necessary data in Utah 1s avallable from 1970
to the present., New York, however, has similar data from

1965 to the present, TIn Utah, the data would be rather

~hard to ¢cbtain in terms of time and costs. Discussions with

data processing'personnel in New York have indicated that
the data could be obtained in a relatively -short period of

fime., Costs of obtaining this data were not discussed,

however, In short, it can be sald that the data exists that

wsu1d enable future research to be conducted-on the model.
The model dewveloped should also be examined to
décermine its use in detecting other types of unemployment
rather than concentrating on only the cyclical type. The
inﬁegraﬁion of extended benefit payments and other types

of Manpower programs should also be studied. The tour

&
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levels cf defense against unemployment, the regular benefit.
programs should be studied as a group that can he used to
combat the probLlem at various levels, | .

Finally, the problem of determining exactly when EB
should be applied is perhaps hot completely solved, but it
is hoped that this thesis, through‘the introduction and

discussion of several new ideas has helped to move a step

closer to that ultimate solution,




APPENDIX (A)

Introduction

In this appendix, an extended discussion of the
empirical study using Utah data is made. The general out-
line 1s to: discuss the data, along with associated
problems, give the résglts of the‘computér run usihg the
available data, and finally some observations concerning the

computer run.

Explanation cf Data

The daté to be used for analysis in this appendix
was drawn from the Utah Department of Employment Security.
It consisted of a five percent sample of the benefit ycar
history of all claimants whose benefitayeafs ended between
" January 6, and Septemper 8, 1973. This would include
unemploymént claims experlenced between January é, 1972,
and September 8, 1973T

The five percent sample resulted in a total sample
size of 1,192. The sample was random and was selected‘by
printing transcripts for claimants}with social security
numbers ending in 5; 25, U5, 65, and 85. Because of the
“sampling technique used, some of the records of benefit
_years were blank, probably indicating that the claiaént
filed for benefits, but did not draw any. 'The elimination

of the blank records reduced the usable sample size to 924
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records, which were then used to establish the data bank.1 2
The 924 Records which were usable, were examined to
ocbtain the information ﬁecessary for use with the model
developed in Chapter Three. Each récord contained the fol—.

lowing informaLion:3

(a) Date of first payment,

(b) Last payment prior to printing of transcript,

(c) Total Regular Benefit Entitlement.

(d) - Total Extended Benefit Entitlement.

(e) Total Base period wages.

(f) Weeks 'in which benefits were drawn.

(g) Extended benefits drawn (if any).

(n) *Weeks for which a temporary terminatioh existed.

(1) Weekly'Benefit amount, | |

The model that was used for the empirical study was
originally intended to have been the six statgrmode;HQisgusfﬂ
séé griefiy in Chapter'Three.i The data that was obtailned
unfortunately cccurred over a time interval in whiqh there
was no EB period and, therefore, State 85 was not required.

The model that was used consistéd of five states:

'1See=ﬁppéndix (B) for ' letter of transmittal.

2Records of this type are stored on a random access -

desk and are available back to 1970. The cost of obtaining -

the additional records was prohibitive for this project.
The head of the Utah Date Processing Dept. said: "It woculd
take several months and several thousand dollars to obtailn
a sample back to 1970."

3see Appendix (C).
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(1) S - This is the state for all exhaustions.

(2) S, - This state is for all permahent termina-

tions.

(3) S3 - This state consists of all regular bene-
fit payments for Weeks 1 through 26.

- (4) Sy - This state consists of ali regular bene-
fit payments f{or Weeks 27 through 36.

(5) Sg - This state consists of all temporary
terminations.

The Transition Matrix is:

S; S, 85 8,
S1 1 0 0 0
82 0 1 0 0

Py = S; P31 Py, Piy Py
Sy Pur Fuo Puz Py
S6¢ \Ts1 F62 Ps3 Fgy

Note: ®For this matrix the elements PU3’ P61; and

P62 would also be zero since it 1is impossible to go from SM

‘to S,, and impossiblé to have an exhaustion or ﬁéfﬁéﬁeﬁt; M“

termination'from S6. If the records were kept on a week to
week basis without having the entire benefit year history
avallable at oné time, Pgq and P62 would not pecessarily
have to be zero.

The computation of the elements cf the transition
matrix Pp was accomplished by assigning a number to the
weeks 1n which a paymen€ was received. Week number one was
the week ending January 8, 1972, week number two was thé
week ending January 15, 1972, etc. “The weeks were also

coded To indicate whether a payment was received, or a

......
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" temporary termination was in effect. The status between
two consecutive weeks was then checked for each individual.

If ghe claimant was in Sy for the first week and stayed in

.

S3 on the second week, then he was counted as an e}ement of
P33. The'number of claimants in S3 for the first week of
each pair was used as the denominator in determining the

provabilities of each. element P The ‘same procedure was

33°
used to determine the elements in the SM row and the S6 row.

D
was the same as developed in Chapter Three.

Once P_ was established, the method of %omputing B and aoB

The results of the computer run are presented in
Table 4-1 below. Column One gives the week ending date
for the benefif week being considered. Column Two is the
Sequence Number of the week. Column Three is the aB matrix,'
the first element is the probability of exhausting from S3,
SH’ or S6 for the'given week. Column Four gives the IUR
rate for the week under consideration. uColumns Fivg)_Six,
and Seven give the number of claimants in each state for

the week under discussion.

Table 4-1
Week . '
Ending ~ o Sum Sym Sum
Date #  ap TUR §3 §u g6
01/08/72 1 N/A¥ 4.8 0 0 0
01/15/72 2 N/A 5.2 1 0 0

01/22/72 3 ‘ N/A 5.3 0 0 1




Week
Ending
Date

01/29/72
02/05/72
02/12/72
02/19/72
02/26/72
03/04/72
03/11/72
03/18/72
03/25/72
0l/01/72
04,/08/72
0l/15/72
ouy/22/72
ob4/29/72
~ 05/06/72
05/13/72

05/20/72

05/27/72
| 06/03/72
06/10/72
- 06/17/72
06/24/72
07/01/72

07/08/72

07/15/72

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

aB

N/A

N/A

N/A

N/A

N/A

N/A_

N/A

N/A

N/A

N/A

N/A

.071428,
.181818,
.100000,

.055555,

o,

o,

249999,
.357142,
.058823,
166666,
.285713,
.058823,
266666,

.071428,

.928569)

.818179)
.899997)
ETIEVED

.999998)
.999998)

.749997)
.642856)

.941173)
.833332)

.714283)

.941175)
.733332)
.928569)

73

88

Sum Sum Sum
S S S
IUR 3 4 6
5.4 24 0 1
5.6 62 0 2
5.7 94 0 2
5.6 118 0 9
5.4 . 148 0 11
5.2 172 0 17
5.1 184 0 19
u.8“. 179 0 29
4.3 173 0 40
Lo 168 0 53
3. 179 0 53
3. 183 0 56
b.,o 198 0 63
3.9 205 0
3.8 17 0
4.0 211 0 86
3.9 216 0 94
3.0 219 0 96
2.9 224 0 106
3.0 230 0 105
2.9 226 0 111
3.0 234 0 111
2.8 229 0 124
2.8 225 9; 130
.9 230 0 128



Week
Ending
Date
07/22/72
07/29/72
08/05/72
08/12/72
108/19/72
08/26/72
09/02/72
09/09/72
09/16/72
09/23/72
09/30/72
10/07/72
10/14/72
10/21/72
10/28/72
11/04/72
11/11/72
li/l8/73
11/25/72
- 12/02/72
12/09/72
12/16/72
12/23/72
12/30/72
01/06/73

29

30 .

31
32
33

34 -

35
36

37

38
39
40

42

4y
35
46
7
48
49
50

51

52
53

166666,
.106297,
.282508,
.130000,
140246,
.169805,
.280218,
161125,
.176231,
.327679,
.230294,
429391,
.383465,
.257524,
.2021146,
.308981,
.195631, -
272021,
623527,
.583987,
.600883{
519162,
.522310,
.637238,
.200608;

.666665)
.850375)
.635868)

.87ooob)'
.859752)
.764120)
.719780)
.838873)
.823767)
.672319)
.769703)
.570603)
.616532)
.515047)
.796852)
.691016)
.80L4366)
.476037)
.376470)
.416011)
.399116)
.480834)
L477687)
.362760)
.799390)

I I ~— W w
. L4 . -

“”iéjWMwmwmwww

Sum Sum Sum
S S S
3 4 6
246 0
252 3 125
.9 237 4127
.9 248 5 129
.9 255 7 121
.8 245 9 127
.8 242 10 130
5 241 10 131
5227 10 141
.5 222 11 148 .
.5 221 11 151x
.3 200 11 156
.2 185 11 157
.2 186 12 152
3183 16 145
U 167 15 152
.6 157.- 16 151
.7 151 15 147
-9 143 18 145
.9 134 "19 144
.0 130 20 11
5 135 22 130
144 16 120
1h4 17 106
143 15 96
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23

Week | Sum Sum . Sum
“Date’ 4 | a8 R 3 4 6
01/13/73 54 (.312769, .687230) b6 152 13 81
01/20/73 55  (.145188, .854811) 5.0 150 13 68
01/27/73 56 - (.187534, .812465) 5.0 129 17 67
02/03/73 57 (.079249, .920750) - 4.8 117 18 60
02/10/73 58 (.08838L4, .911615) 4.8 108 17 55
02/17/13 59 (.698412, .301587) 4.7 99 16 53
02/24/73 60 (.517081, .482918) 4.7 87 18 52
03/03/73 61 N/A 4.6 77 20 51
03/10/73 62 (.441208, ,558790) 4.3 62 27 51
03/17/73 63 (.267195, .732803) b.1 51 25 50
03/24/73 64 (.422499, .577499) 3.9 49 24 43
03/31/73 . 65 (.362561, .63T437) 3.7 o 23 i1
04/07/73 66  (.602082, .397916) 3.5 37 19 40
O4/1h/73 67 (.314401, .685598) 3.2 32 21 34
04/21/73 68 (.560975, .439024) - 3;0 28. .22 . 32.
o4/28/73 69 (.145570, .854428) 2.7 28 23 28
05/05/73 70 ' N/A 2.6 30 19 24 -
05/12/73 71 (.343750, .656249) 2.6 26 12 26
05/19/73 T2 (.366379, .633620)  2.4° 24 9 25
05/26/73 73 (.700854, .299145) - 2.3 20 8 24
06/02/73 Tk (.328125, .671874) 2.2 20 5
06/09/73 175 (.538011, .461987) 2.2 18 5 22
06/10/73 76 N/A 2.2 12 2 2k
06/23/73 77 (.088235, .911764) 2.1 10 3 21

06/30/73 78 - N/A 2.1 11 2 18
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Week Sum Sum Sum
Ending ' S 8 S

Date # aB IUR 3 4 6
07/07/73 79  (.419354, ,58064k) o 14 413
07/14/73 80 | N/A 2.2 14 3 11
07/21/73 .81 - N/A 2.2 10 49
07/28/73 82 N/A . 2.1 9 Ly 9
08/04/73 83 ~ N/A 2.1 6 4 9
08/11/73 84 - N/A S 1.9 4 TR
08/18/73 85 N/A 1.9 2 5 1
08/25/73 86 . N/A 1.9 2 3 7
09/01/73 87 N/A 2.0 1 SR T

¥N/A - Not Available

The resuvlts of the computer run are not as concise
as desired. Thiquan be partially explained by considering
the type of sampling plan used. The sample consisted of the

benefit . year histories of claimants for a specific period of

 time (January 6, 1973; through September 8, 1973). This -

particular plan, which was the only possible one, suffered
from not being abie to pick up the overlap in this time
period. For example, consider the first weeks of the run;
any claimant who drew benefits during this time period, but
whose benefit year ended prior to January 6, 1973, was not
picked up . At the other end of the run, any claimant wﬁo
drew benefits during the last fifty one or less weeks would
also not be counted, as their béhefit year would end after
September 8, 1973. This lacgmgf éverlap would make the

sample not completely representative of the population at
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that time. The problem would be more serious toward the
beginning and end of the run. The middle weeks would be
effected leSS; although, they would still be subject to
the problem. The only way to overcome this problem would
be to 1dek at a much 1oﬂéer time span, which is not econom-
ically feasible at thisitime, or to look at incomplete
benefit year historles, which would be difficult because of
the time involved in searching these records. Thus, the
data‘available can only give us a glimpse of the signifi-
cance of the approach developed in Chapter Three.

A second problem with the data for anaiysis purposes
is caused by the relatively shert number of weeks of benefits
d;awn per claimant.¥ This may be due to the facf that the
IUﬁ was .relatively low over the pefiod sampled or for some
particular unseen bias in the sample itself. This low
duration of benefits drawn resulted'in relatively few people
in the States, (Sg, Sy, Sg) at anyﬂpg;?icgl%yVEime,uf:

- Pe;h;ps ﬁhe best-fesuits of this partlcular computer
run occurred during Weeks 3#—51. These weeks were selected
to minimize the overlap. Week 37 was selected as the
starting‘peint because 1t would give enough time for
plaimants to enter SM‘ Week 51 was selected because this
was 36 weeks before the end of the weeks under coneideration

(87 in total).

uA sample of n=200 taken from the data, N=924
showed that the average weekly duration, X, was 12,54
weeks and only 3.5 percent of the claimants samp led drew
the entire 36 weeks of benefits.

.
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A closer examination of weeks 37 through 51 shows
that the IUR climbed from 2.5 to 4.1 throughout this period.
The first element of aB, aBq ranged from .176 to .623, The
.176 would, of course, indicate that 17.6 percent of tpe
‘claimants for that particular week could be expected to
_exhaust, etc.. It 1s interesting to note that the first
elements of ap reached a peak nine weeks before the IUR
peaked week 47 vs 55, Also, aB maintained this peak for
three weeks and then dropped. The IUR peaked for two weeks
and then began to drop (including nine week delay). This
may or may not indicate a predictive application for dB,

much work and data would be required to show this for the

empirical case. It has already been shown to be possible

for the general model in Chapter Three. The figures in.the
table also show that when the IUR was relatively low, the -
probability of termination aBo, was high, and as the IUR
‘incredsed, this probability dropped as expected. =
It is unfortunate that more data, for a longer
pcriod'of time, was not readily avéilable for this appendix.
The generel model“was.shoyn'to be'applicable for use with

existing data and some limited, though interesting results

wel' obtained.



APPENDIX B

September 17, 1973

Mr. Jim Van Erden
Weber State College
5553 South 12th West
Ogden, Utah 84403

Dear Jim:

Sample Transcripts U. I. Claimants

: We were able to recapture 1,192 transcripts for
a 5 percent sample of clalmants whose benefit years ended
between January 6, 1973, and September 8, 1973, covering
unemployment claims experience between January 2, 1972,

. and September 8, 1973.

A random sample was drawn by printing transcripts
for claimants with social security numbers ending in
5, 25, U5, 65, and 85. Identifying information has been
removed.

" Attached 1s an invoice covering the following
services rendered: :

Computer time $ 50.00
Computer staff : 25.00
Other staff and overhead 25.00

Total : $100,00

The expense would be prohibitive to reach back for
uncarded data prior to 1973 benefit year endings.

Sincerely,
- Administrator : ‘.,
fs |

Attachment
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Citation of
title,

Poest, p. 712,

.. APPENDIX D

TITLE II—FEDERAL-STATE EXTENDED UNEMPILOY-
MENT COMPENSATION PROGRAM

SHORT TITLR

Sec. 201. This title may be cited as the “Federal-State Extended
Unemployment Compensation Act of 16707,

PAYMENT OF EXTENDID COMPENSATION

State Law Requirements

Skc. 202. (a) (12 For purposes of section 3304(a) (11) of the Internal
Revenue Code of 1954, a State law shall provide that payment of
extended compensation shall be madeLfor any week of unem;»lo ment
which begins in the individual’s elilgi ility uals who

period, to indivi
have exhausted all rights to regular compensation under the State

law and who have no rights to regular compens:tion with respect to.

g::ch week under such law or any other State unemployment oon:lpen«
sation law or to compensation under any other Federal law and are
not receiving compensation with respect to such week under the unem-
ployment compensation law of the Virgin Islands or Canada. For pur-
K:!ees.of the preceding sentence, an individual shall have exhaunsted

is rights to regular compensation under a State law (A) when no

.- payments of regular compznsation -can be made under-such law because " -

such individual has received all regular compensation available to him
based on employment or wages during his period, or (B) when
his rights to such compensation have terminated by reason of the
ex;;i&tion of the benefit year with respect to which such rights
existed.

(2) Except where inconsistent with the provisions of this title,
the terms and conditions of the State law whick aprly to claims for
regular compensation and to the payment thereof shall apply to claims
for extended compensation and to the payment thereof.
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84 Stat.]  * PUBLIC LAW 91-373-AUG. i0, 1970
Individuals’ Compensation Accounts

(b) (1) The State law ghall ﬂrovide that the State will establish,
for each eligible individual who files an application therefor, an
extended compensation account with respect to such individual’s benefit
year. The amount established in such account shall be not less than
whichever of the following is the least: ;

(A) 50 per centum of the total amount of regular compensation
{including dependents’ allowances) payable to him during such
benefit year under such law,

‘Bg thirteen times his average weekly benefit amount, cr

C) thirty-nine times his average weekly benefit amount,
. reduced by the regular compensation paid (or deemed paid) to
him during such benefit year under such law; :

except that the amount so determined shall (if the State law = pro-

vides) be reduced by the aﬁgegam amount of additional compensation

paid (or deemed Kﬂld) to under such law for prior weeks of unem-

gioyment l:d such benefit year which did not begin in an extended

139

nefit Fn .
(2) For purposes of paragraph (1), an individual’s weekly benefit -

emount for a week is the amount of regular compensation (includin
ual for such week for total unemployment.

EXTENDED BENEFIT PERIOD.
Beginning and Ending
Skc. 203. (8) For purposes of this title, in the case of any Sta
an extended benefit period— ’ y State
. &1) shall begin with the third week after whichever of the
following weeks first occurs:
o (Az & week for which there is a national “on” indicator, or

dprndents? allowances) under the State law payable to such indi-
vi

(R) a wealr for which there ic o State “on” indicator; and °

(2) shail end with the third week after the first week for which
there is both a national “off”’ indicator and a State “off” indicator.

Special Rules

TTTTTTT(b) (1) In the case of any State— : \
. (A) no extended benefit period shall last for a period of
less than thirteen consecutive weeks, and o
(B) no extended benefit period may begin by reason of a State
“on” indicator before the fourteenth week after the close of a
prior extended benefit period with respect to such State. :
(2) When a determination has been made that an extended benefit
period is beginning or ending with respect to a State (or all the
States), the Secretary shall cause notice of such determination to be
published in the Federal Register.. S '

Eligibility Period .
¢) For purposes of this title, an individual’s eligibility period under

~ the State law shall consist of the weeks in his benefit year which begin
in 2n extended benefit period and, if his benefit year ends within

v

. SUCH 8T tended benefit. period, any weeks thereafter.which begin.in such.......

extended benefit period.

Publication in
Federal Register,




PUBLIC .LAW 91-373~AUG. .10, 1970 140

National “On” and “Off” Indicators

(d) For %lrms of this section—

(1) There is a national “on” indicator for a week if for each
.of the three most recent calendar months ending before such
week, the rate of insured unemployment (seasonally adjusted)
for all States equaled or exceeded 4.5 per centum (determined by
reference to thc average monthiy covered employment for the first
four of the most recent six calendar quarters ending before the
month in question).

(2) There is a national “off” indicator for a week if for each oi
the three most recent calendar months ending before such week,
the rate of insured unemployment (seasonally adjusted) for all
States was less than 4.5 per centum (determined by reference to
the average monthly covered employment for the first four of
the most recent six calendar quarters ending before the month
in question).

State “On” and “Off" Indicators

(e) For purposes of this section— .

(1) There is & State “on” indicator for a week if the rate of
insured unemployment under the State law for the period consist-
ing of such week and the immediately preceding twelve weeks—

s A) equaled or exceeded 120 per centum of the average of
such rates for the corresponding thirteen-week period ending
in each of the preceding two calendar years, and .
(B) equaled or exceeded 4 per centum.

{(2) There is a State “off” indicator for a week if, for the period
consisting of such week and the immediately preceding twelve
weeks, either subparagraph (A) or subparagraph (B) of para-
graph (1) was not satisfied. ) :

For purposes of this subsection, the rate of insured unemployment
for any 13-week period shal] be determined by reference to the average
montth covered employment under the State law for the first four of
the most recent six calendur quarters ending before the close of such

cperiod
. Rate of Insured Unemployment; Covered Employment
(£) (1) For urposes of subsections (d) and (e), the term “rate of
insured unemployment” means the percentagq arrived at by dividing—
(A) the avernge weekly number of individuals filing claims
for weeks of unemployment with respect to the specified period,
as determined on the basis of the reports made by all State
age{xcigs (or, in the case of subsection ‘&), by the State agency)
to the Scerctary, by . .
) (le the aveﬁnge monthly covered employment for the specified
riod. . _
(2) Determinations under subsection (d) shall be made by the
Secretary in accordance. with regulations prescribed by him.
(3) Determinations under subsection ?e)_ shall be made by the
State agency in accordance with regulations prescribed by the -

e SOOTBATY e i e e e e
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PAYMENTS TO S8TATES

Amount Payable

Sec. 204. (a) (1) There shall be paid to each State an amount equal
toone-half of the sum of— A

A) thesharable extended compensation, and

B) the sharable regular compensation,
paid to individuals under the State law.

(2) No payment shall be made to any State under this subsection
in respect of compensation for which the State is entitled to reim-
gursement, under the provisions of any Federal law other than this

ct,

Sharable Extended Compensation

_ (b) For purposes of subsection (a)(1) (A), extended compensa-
tion paid to an individual for weeks of unemployment in such
individual’s eligibility period is sharable extended compensation to
the extent that the aggregate extended compensation paid to such
individual with respect to any benefit year does not exceed the small-
est of the amounts referred to in subparngraphs (A), (B), and (C)
of section 202(b) (1). :

Sharable Regular Compensation

(¢) For purpeses of subsection (a) (1) (B), regular compensation
paid to an individual for a week of unemployment is sharable regular
compensation—

- (1) if such week is in such individual's eligibility period

(determined under section 203(c)),and = - .

(2) to the extent that the sum of such compensation, plus
the regular compensation paid (or deemed paid) to him with
respect to prior weeks of unemployment in the henefit year,
exceeds tweilly-5ix times (and does not exceed thirty-nine times)
the average weekly benefit amount (including allowances for
dependents) for weeks of total unemployment payable to such
individual under the State law in such benefit year. _

" Payment on Calendar Month Basis =~~~

(d) There shall be paid to each State either in advance or by way
of reimbursement, as may be determined by the Secretary, such sum
as the Secretary estimates the State will be entitled to receive under
this title for each calendar month, reduced or increased, as the case
may be, by any sum by which the Secretary finds that his estimates
for any prior calendar month were greater or less than the amounts
which should have been paid to the State. Such estimates may be
made upon the basis of such statistical, samgling, or other method as
may be agreed upon by the Secretary and the State agency.

Certification

(e) The Secretary shall from time to time certify to the Secretafy
of the Treasury for payment to each State the sums payable to such

_State under thig section, The Secretary of the Treasury, prior.to.audit.
or settlement by the General Accounting Office, shall make payment

to the State in accordance with such certification, by transfers from
the extended unemployment compensation account to the account of
such State in the Unemployment Trust Fund, ’

141
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DEFINITIONS

Skec. 205. For purposes of this title—

(1) The termn “compensation” means cash benefits payable to
individuals with respect to their unemployment.

(2) The term “regular coinpensation” means compensation pay-
able to an individual under any State unemployment coinpensation
lnw (including compensation payable pursuant to 5 U.S.C. chap-
ter 85), other than extended compensation and additional
compensation. -

(3) The term “extended compensation” means compensation
(including additional compensation and compensation payable
pursuant to § U.S.C. chapter 85) payable for weeks of unemploy-
ment beginning in an extended geneﬁt riod to an individual
under those provisions of the State law which satisfy the require-
ments of this title with respect to the payment of extende
compensation. )

(4) The term “additional compensation” means compensstion

" payable to exhaustees by reason of conditions of high unemploy-
ment or by reason of other special factors.

(5) The term “benefit year” means the benefit year as defined in
the applicable State law.

(6) The term “base period” means the base period as deter-
mined under applicable State law for the benefit year.

(7) The term “Secretary” means the Secretary of Labor of the -
United States. ’ '

(8) The term “State” includes the District of Columbia and
the Commonwealth of Puerto Rico. -

(9) The term “State agency” means the agency of the State
which administers its State law. )

(10) The term “State law” means the unemployment com-
pensation law of the State, approved by the Secrétary under sec-
tion 3304 of the Internal Revenue Code of 1954.

* (11) The term “week” means a week as defined in the applicable
State law. :
: APTROVAL OF STATE LAWS

Skc. 206. Section 3304 (a) ofl the Internal Revenue Code of 1954 is

-amended by-inserting-after paragraph-(10)- (added by section 121(a)-- -~~~ =

-of this Act) the following new paragraph: _ : .
“(11) extended compensation shall be payable as provided by
tl;e Fed’eral-State Extended Unemployment Compensation Act
of 1970;”.

FFFECTIVE DATES

Skc. 207. (a) Except as provided in subsection (b)— :

(1) in applying section 203, no extended benefit period may
begin with a week beginning hefore January 1,1972; and '

(2) section 204 shall apply only with respect to weeks of un-
employment beginning after December 31,1971, '

(b) (1) In the case of a State law approved under section 3304 (a)
(11) of the Internal Revenue Code of 1954, such State lnw may also
provide that an extended benefit period may begin with a week estab-
lished pursuant to such law which begins earlier than January 1,

1972, but not earlier than 60 days after the date of the ennctment of this
Act: - T :
(2) For purposes of paragraph (1) with respect to weeks beginning
before January 1, 1972, the extended benefit period for the State shall
be determined under section 203(a) solely by reference to. the State
“on” indicator and the State “off” indicator. ‘
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(3)-In the case of a State law containing a provision described in
paragraph (1), section 204 shall also apply with respect to weeks of
unemployment in extended benefit periods determined pursuant to
paragraph (1). : ' . .

¢) Section 3304(a) (11) of the Internal Revenue Code of 1954 (ag Excovtion.
ndded by section 206) shall not be a requirement for the State law of
any State—

(1), in the case of any State the legislature of which does not
meet in a regular session which closes during the calendar yenr
1971, with respect to any week of unemployment which begins
prior to July 1,1972; or

(2) in the case of any other State, with respect to any week of.
unemployment which begins prior to January 1, 1972.

[
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