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WORKLOAD ESTIMATION AND FORECASTING
IN ARIZONL*

Joseph T. Sloane
Robert D. 5t. Louls

arizona Department of Economic Security
UI Research & Reports Section

An accurate projection of future workload actlvity is
a necessary condition for assuring that appropriate staff,
facilities, and other resources are available to provide
U1 claimants with timely and guality service. In Arizona,
the projection of future workload activity is dene by the
Ul Ressarch and Reports Section of the Unemployment Insur-
ance Administration.

Workload projectlions are provided, on a monthly basis,
to the Rescurce Management Section. Workload items are
astimated for the current guarter and forecast for two
gharters into the future. In addition, two-year forecasts
are provided to the Resource Management Section on an
anpnual basis to aszist them with their federal fiscal year
workload eatimates. EBesides being used by the Resource -
Management Section, projections (particularly the monthly
ones} also are used by local office managers and the joint
lagislative budget committee.

Tt will be useful at this point to distinguish between
the two types of projections provided, since different
procedures have been implamented for producing them.
Estimates are derived on the basls of incomplete informa-
tlon regarding the workload for a specific item during
the current guarter. The estimating procedure is always
used when we know the worklead for one oy two months of
the guarter. When a guarter has just ended, we present
the final count for all workleoad items for that guarter in

*The projections described here are exclusively for regular
UI programs; special programs (i.e., TRA, DUA, etc.) are
handled differently and are ncot discussed in this paper.
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the coalumn otherwise used for estimates. Forecasta, on

the other hand, are derived strictly on the basis cof
historical experience. The forecast procedure ilg always
used For future guarters, and is used for the current
guarter, if the guarter has just begun and no data iz yet
avallable. Note that thisg latter situation always <orre-
sponds to the one where our "estimates" column in fact is

an actual enumeration of the guarter just ended. - The
procadures for both estimating and forecasting are described
balow.

It ghould be notad that all bhasie data is taken from
tha ralavant federal report. Thues, initial claims data
is taken from the ETAS-15%, Appeals data from the MAS-130,
gtc. All data is transferred from its respective report
to printed worksheets and entered from these on to "floppy"
disk files to ke read by programg on our WANG minicomputer.
These £iles constitute our workload database which is
composad of beth monthly data (a l3-year historical
series) and gquatterly data {a 4{l-year historical series).
B, numher of service routines have bheen written to present
and manipulate this data (i.e., print, plet, update, copy,
etc.) The workload database s thus availakle for rapid
access to answer any number of guestioms as the need

arisas.

I. Estimating Procedures

The estimating procedurs generates an egtimate of the
workload for the current gquarter for a particular ltem
by inflating the kncown data {elther one or twoc month's
datal by the inverse of the proportion of the total guarterly
workload for that item which has, on average, occurred by
the and of the first or second month of the gquarter. The
teyrm "on average" as usaed here refers specifically to the
average percent of the total workleoad accounted for by the
first or second manth of selected guarters which occurred
during the years 1970 through the present: the guarters
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being selected because of their typicality with respect

to the current economic situation. These proportions will
be raferred to gimply as monthly factors. Each ltem has

a unigue monthly factor or shares a factor with cther ltems,

in which case any items to which it is applied'have hean
used 1ln deriving it. Table 1 indicates the name2 and
selected valuas for the factors currently in use. Notice
that any month representing the and of a guarter has ne
factors since by the end of the third month all workload
is always accounted for and all factors would he cna. At
this point, an example may best clarify the estimating
procedura.

Suppose that the month of January has just ended and
we desire an sstimate of total initial claims for the
first calendar guarter. TFrom the ETA5-159 we transfer the
various initlal claims figures to our worksheets and enter
them in the database. We then need to generate estimates
for sach of thess items and sum them to get our total
initial e¢laims estimate. Assume there were 15,000 new
initial claims in January, and that our momthly factor (the
average proportion of new initlal claimes during the first
gquarter accounted for by the end of January] for new
initial claims is .33, OQur egstimate for new initial claims
would be 15,008/.32 = 45,454, Inflating esach of the other
initial claims Ltems by its monthly factor would provide
an gstimata of the total initial elaime in the first
guarter based on the data received in January. Daing this
for all workload items provides the sstimates for the
first guarter workleocad. Now suppose we receive 12,000
new initial claims ip February. If our February monthly
factor for new ipitial claims is .71 {l.e., the average
proportion of new initial eclaims during the first gquarter
accounted for by the end of February)}, then our second
estimate for new initial claims would bhe (15,000 +
12,000} /.71 = 38,028, As before, we would repeat this
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process for the other initial claims items and the other
workload items and would obtain our estimates for first
guarter workload activity bhased on the data received in
January and February. When March data becomes available,
we would simply add up tha three months of data and pro-
vide an actual count for first guarter workload activity.

as our example indicates, a second month's data
could result in a slgnificant change in the estimate over
that which was provided with one month's data, In
additicn, while this procedure is generally guite accurate,
there are circumstances when some adjustments weould be
warranted. For example, Lf we had prior knowledge of a
large layoff or labor dlapute coming in February ar Maxrch
we would chviously wish to hawve larger egtimates in Janu-
ary than would result solely on the basis af the monthly
factor method. Conversely, a large number in January or
Pebruary which was not expected to continue would have
o be scaled back so as not to add unduly to our dquarterly
estimata., In any event, once we have the estimates, (or
actuals for a guarter just ended) they kecome the Lenchmark
from which our forecasts of future guarters are derived.

II. Forecasting Procedure

In order to develop forecasts for the various workload
activities, some assumptions must be made regarding future
sconomic conditions, so that we may properly increase Or
decreasa our bass estimate. These assuﬁpticns alze allow
us to take the resulting forecast and properiy increase
or dacrease it in order to derive the next quarter cut
foresast: and so on out for as many quarters aE we are
going to forecast. In Arizona, we use the expected guar-
terly total unemployment rate as the indicator of eoonomi

conditions.

Once we have made a decision as to the guarterly
total unemployment rate for each of the calendar guarters
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we wish to forecast, we examine a historical series of

the quarterly total unemployment rate. We then choose,
for each calendar quarter we wish to forecast, a year
during which the level of the total unemployment rate
during the previcuas calendar quarter and the change in

the leval from the previous calendar guarter is similar to
what we expect for the calendar guarter we are forecasting.
Given these base years, we next construct, for each item,
the ratic of that item in the calendar quarter to be fore-
cast during the base year to that item in the prior guarter
during the basge vear., When we multiply this ratio for the
"naxt" to present calendar guarter by the previcusly gen-
arated estimate (or actual count) for that item 1ln the
prasent calendar gnarter we get our feorecast for the next
guarter. ©Once we have this forscast we can use it along
with the ratlo for the Eollowlng guarter to derive our

two guarter out forecast. We repeat this process until
wa have generated forecasts for all guarters we desire.

In essence, all we are doing is making our forecasts
differ from a given calendar guarter in the same manner
that the items differed from that same calendar quarter
during a year when the unsmployment rate was similar to
what we expect it to be in the future. HNote that this
process is an iterative cne: every forecast can be used
with a base year ratio to produce ancther forecast cne
additional quarter cut. An example should help clarify
this procedure,

Recall that in our previous example we wound up with
an estimate of 38,028 new initial ¢laims during the first
qguarter based on January and February data. B5Suppose we
now desire forecasts for total initial claims in the
sgcond and third guarters. Assume that the total unemploy-
ment rate increased from 5,0% in the fourth quarter to 5.7%
in the first guarter and we beliave the total unemployment
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rate will increase from 5.7% in the first guarter to 6.0%
in the second guarter, and then to 6.2% in the third
quartar. Assume further that an examination of the his-
torical series for the total unemployment rate indicates
that in, say 1976, the rate increased from 5.6% to 6.0%
from the first quarter to the second guarter (after having
been 5.1% in the fourth guarter of 1975} and in 1978 the
rate ipcreased from 5.9% to 6,1% from the second guarter
to the third quartér {after having been 5.5% in the firat
quarter}. ©On the basis of these changesz, we chacsze 1976
as our base year from which to construct ratios to fore-
cast the second gquarter apd 1578 as cur bage year irom
which to conetruct ratics to forecast the third guarter.
When making a forecast, we try to find total unemployment
rates during the hase pariod which are similar to those
expected during the forecast pericd at least through
consecutive guarters - the forecast guarter and the twa
quarters priar to the forecast guarter. This allows
initial c¢laims to develop intc contipued claims, and con-
tinued claims to develop into nonmonetary determinations
and appeals. When we are unable to find unemployment
rates which match, we look for percentage (not percentage
point) changas in the unemployment rates which match -
{e.g. & change from 3% to 4% is the same percentage change
as & change from 6% to B%, but not the same percentage
point change). It is almost always possible to find
guartars which match using one or the other of these
criteria {(unemployment rates or percentage changas in the
unemployment rates).

Returning to our example, we wish to forecast sagond
and third guarter new initial claims given our estimate of
38,028 new initial claims for the first gquarter and the
préviausly menticned assumptions regarding the unemployment
rate. Suppose that actual new initial claims during the
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second guarter of 1376 totaled 45,000 and during the Eirst
gquarter of 1976 had been 42,000. Qur forecast for second
quarter would then be:

(2nd Qtr. Pase Year), . _ N
{Tst Otz B Year) 1st Qtr. Estimate = (45,000/42,000}*38,028=40,744

To get our astimate for third quarter, assume there
wera 36,000 new initial claims during the third guarter of
1378 and there had been 35,500 during the second guarter
of 1978, Our third guarter forecast would be:

{Ird Qtr. Base Year),
(Z2nd Otr. Base Year)

2rd Otr. Forecast = (36,000/35,500) *40,744=41,318

Thig process can continue for as many guarters as
desired, each forscast becoming the base for the naxt ona.
Also, as before, sach item would be done and then summad
to get the totals (i.e., total initial claims). When
numerous items are used to gat a total, we often use the
ratio for the largest item to generate the forecast. This
is gensrally accurate and eliminates the need to deal with
a large anumber of ratios which would have to be applied
to =small numbers, and which would have little effect on
the forecast (e.g., UCX higher appeals where one or twWo
cases a guarter is normall.

This iz a good time to raise two potential problems
with this forecasting method. One, alluded to above,
arises when using years where an item hag 2 small base to
create ratioa which are then applied to much larger bases.
Por instance, supposs we choose 1974 as a base year for our
second gquarter forecast and during that year there were
six higher UCYX appeals in the second guarter and two in
the first guarter. If we had an estimate for this item
of, aay, 15 during the first guarter, our ratio method
would give us (6/2)*%15=45, clearly a number which is too
large. Letting the ratio for the largest item (i.e.,
regular UL higher appsals) be applied to the first guarter
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estimate for this item provides a better forecast than

we would get using its actual ratio.

another problem raelated to this type of small item
occurs when a base year is chosen where zero activity
securred during the prior quarter, thus glving us zearo
divisar probleme in our formula. Again, using the larger
item's ratlec to generate this item’s forecast selves the
‘problem since the larger items are unlikely to have zero
activity during a guarter.

The major restrictions to this "base year" forecasting
wmethod are that the same guarters must be used to create
the ratios for all items in a given guarter, and the
same calendar guarter we are forecasting must be used to
create the ratics. For example, to get a second gquarter
forecast #e must use the second to first guarter ratio in
& given base year:; we cannot arbitrarily chogse, =ay.,
third to fourth guarter ratios to construct our second
gquarter forecast. Thiz works reasonably well, however.

While this method forecasts items based solely on
their historical actlwvity, with no explicit causal
relationships among itens, implicitly the relationships
zlearly are there (e.g., between initial claims and weeks
glaimed, weeks claimed and nonmonetary determinations,
etc.). -Tables 2 and 3 present a sample two-guarter and
thres-quarter forecast. The two-guarter forecasts are
done sarh month for the Resource Management Section.
Notice that Column 1 indicates that a guarter has Jjust
ended and provides a count for it: Column 2 is thus 2
foracast for the current guarter and the estimating pro-
cedure digcussed has not been used t¢ generate any of
these figqures: all columns except the first were gensrated
by the forecasting method.

I111. Accuracy
We are just beginning a systematic evaluation aof
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the accuracy of our workload estimating and forecasting
procedures, Evaluating the accuracy is scmewhat complex
because we do not want to evaluate the accuracy of each
item forecast. In order kg avaluate the accuracy of the
entire forecast the individual items mugt be aggregated
scmehow. We are aggregating them on the basis of MPU's.
Our goals are the following:

1. Total MPU's estimated for the current guarter
should be within + 5% at least 90% of the time
fthiz is at most a two-nmonth ahead estimats).

2. Total MPU's forecast for one guarter ahead
should be within + 15% at least 90% of the time
{this ie at most a 5-month ahead forecast).

3. Total MPU's forecast for two guarters alead
should be within + 25% at least 50% of the time
{this is at most an 3-month ahsad forecast).
In general we have met these goals. Charts showing
our historical track record are being prepared and will
appear in the next issue of the UI Research Exchange. An

explanaticon of how the items are aggregated into a total
'MPU forecast alse will be provided.

IV. Information and aAvailabllity

Readers wishing more information may c¢ontact Joseph T.
Sloane, Managexr, UI Program Rgsearch Unit at (802} 255-3661
or write to:

1720 W. Madison, Site Code %10B
Phoenix, Arizona 85007

We would be happy to send more information regarding
our metheds, the computer software we have developed to

manage workload forecasting and estimaticon, or our wark-

load database generally.
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