AD=A089 328 AIR FORCE INST OF TECH WRIGHT=PATTERSON AFB OH SCHOOL--ETC F/6é 5/1
MULTIPLE MODEL DEMAND FORECASTING COMPARED TO AIR FORCE LOGISTI=wETC(U)
JUN 80 T R GARLANO» H P MITCHELL

UNCLASSIFIED AFIT-LSSR-61-80

L
NL
= |||||||I |||||||I ||||||||I |||||||| |||||||I I||||||||| |||||||I||||||||||||||||||||||||||||||||||
2
ARe32y




ey T .
I .

A
e :.'?’ i i ®

G, SEP 2 31980

A

DISTRIBUTION STATERENT 3
Approved for Public release;
E;tn‘bution Unlimited '

DEPARTMENT OF THE AIR FORCE -~
AR UNIVERSITY (ATC)

AIR FORCE INSTITUTE OF TECHNOLOGY

Wright-Patterson Air Force Base, Ohio

80 9 22 06

e
.




MULTIPLE MODEL DEMAND FORECASTING
COMPARED TO AIR FORCE LOGISTICS
COMMAND D062 PERFORMANCE

Todd R. Garland, 1Lt., USAF
Henry P. Mitchell, Captain, USAF

LSSR 61-80

e e —— -

.
o e S AR WA s




The contents of the document are technically accurate, and
no sensitive items, detrimental ideas, or deleterious
information are contained therein. Furthermore, the views
expressed in the document are those of the author(s) and do
not necassarily reflect the views of the School of Systems
and Logistics, the Air University, the Air Training Command,
the United States Air Force, or the Department of Defense.

e e oA




USAF SCN 75-20B AFIT Control Number LSSR 61-80
AFIT RESEARCH ASSESSMENT

The purpose of this questionnaire is to determine the potential for current
and future applications of AFIT thesis research. Please return completed
questionnaires to: AFIT/ LSH (Thesis Feedback), Wright-Patterson AFB,
Ohio 45433,

L. Did this research contribute to a current Air Force project?

a. Yes b. No
2. Do you believe this research topic is significant enough that it would
have been researched (or contracted) by your organization or another agency
if AFIT had not researched it?

a. Yes b. No
3. The benefits of AFIT research can often be expressed by the equivalent
value that your agency received by virtue of AFIT performing the research.
Can you estimate what this research would have cost if it had been
accamplished under contract or if it had been done in-house in temms of man-
power and/or dollars?

a. Man-years : $ (Contrace).

b. Man-years $ (In-house) .

4. Often it is not possible to attach equivalent dollar values to research,
although the results of the research may, in fact, be important. Whether or
not you were able to establish an equivalent value for this research (3 above),
what is your estimate of its significance?

a. Highly b. Significant <c¢. Slightly d. Of No
Significant Significant Significance
5. Cammts;

Name and Grade Position T

Crganizaticn Location




o =

PENALTY FOR PRIVATE USE. $200 UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS  PERMIT NQ. 73236  WASMINGTON 0.C.

POSTAGE WILL 88 PAID BY AODRESSER

AFIT/LSH (Thesis Feedback)
Wrighc-Paccerson AFB OH 45433




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Dou‘Enloud)‘
EEPORT DOCUMENTATION PAGE BEFgggbcg,:;ﬁggggNgom ’ 1
‘ ——7 N . 2. GOVT ACCESSION NO,| 3. RECIPIENT'S CATALOG NUMBER
/Hijf‘ﬂ——r, R—61-80 - ﬂM? 14
o ,f 4~ TITUE Tand SGbgitle) . - $. TYPE OF REPORT & PERIOD COVERED
M TIPLE_MODEL_QEMAND EORECASTING Ce - : :
/ Z c}o’ﬁmam O ATR FORCE LOGISTICS COMMAND, / Master's fhesis,
15,¢62 P"‘RFORMANCE R "7 [T PEATORMING 036 REFORT NUMBER
7/Au‘ruoam = e ' conrnac; GR camr NUMBER(3)
- .| Todd R‘/ﬁarland. First Lieutenant. USAF v
ﬂg} Henry Pv/Mitchell. Captaln. USAF _ /7/tj”/ //
* V 9. FERFOﬂMING ORGANIZATION NAME AND ADORESS - : . 10. P:giatA:oEA-KEnsrfrNPU'}AOBJEECST 'I:A'SK
— Graduate Education Division . -
School of Systems and Logistics // /_, !
Air Porce Institute of Technology, WPAFB QH
V1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPQRT DATE
Department of Communication and Humanitied June 1980
AFIT/LSH, WPAFB OH 45433 ui nﬁuasn OF PAGES
5
14, MONITORING AGENFY NAME & ADORESS(/f ditferant irom Cantrolling Oltice) 1S, SECURITY CLASS, (of this reporr)
UNCLASSIFIED
1Sa. DECLASSIFICATION/DOWNGRADING
SCHEOYLE
16. DISTRIBUTION STATEMENT (of this Report)
Approved for public release; distribution unlimited
17. DISTRIBUTION STATEMENT (of the abatract eniered in Block 20, I{ diflerent {rom Repost)
APPROVE Forz(ue\ligit E AFR 190-17.
vl )Q'c C. LYNCH, Majct, USAF
‘_—MM
18. SUPPLEMENTARY NOTES
19. KEY WOROS (Coniinue on reverse side i necesaary and identity by black numbaer)
forecasting
inventory c¢ontrol
focus forecasting
D062
demand forecasting accuracy
20 AGSTRACT (Continue on reverse side Il necassary and identsly by block number)
Thesis Chairman: Major John R. Folkeson, USAF
- 0D ,}ix% 1473 €omonor 1noves s omsciere LNCTASSTPTEN /}2) uJ '(/’1/

SEZLURITY SLanlifFISATIZ ZF Tt PAGE H%¢n Dave Frcrewi
siatltininieitti ...




\

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

The purpose of this study was to determine if a multiple model
forecasting technique could forecast demarnd more accurately than
the model currently used in the Air Force Logistics Command D0&2
System for expendable (non-recoverable) items. Simulated and
actual data were used to check the results. The methods utilized
in the multiple model technique were an eight-term moving average,
a four-term moving average, exponential smoothing, adaptive
smoothing, a least squares fit and a ratio of change between
years method. Results were compared in terms of mean absolute
deviation adjusted to show percentage change in accuracy compared
to the D062, The statistical test used for comparison was the
t-test for matched pairs. This test indicated approximately a
seventeen percent improvement in accuracy using either simulated
or real data, :

N

UNCLASSTIFIED

CIE TATITN AT T r 34 e an

_ _ A

ey o e OO ‘
- R T 1




LSsR 61-80

MULTIPLE MODEL DEMAND FORECASTING
COMPARED TO AIR FORCE LOGISTICS
COMMAND D062 PERFORMANCE

A Thesis

Presented to the Faculty of the School of Systems and Logistics

of the Air Porce Institute of Technology
Air University
In Partial Fulfillment of the Requirements for the

Degree of Master of Science in Logistice Management

By

Todd R. Garland, BS Henry P. Mitchell, BS
Pirst Lieutenant, USAF Captain, USAF

June 1980

Approved for public release;
distribution unlimited




This thesis, written by

First Lieutenant Todd R. Garland
and
Captain Henry P. Mitchell
has been accepted by the undersigned on behalf of the fac-
ulty of the School of Systems and Logistics in partial ful-
fillment of the requirements for the degree of

MASTER OF SCIENCE IN LOGISTICS MANAGENMENT
(INTERNATIONAL LOGISTICS MAJOR)

DATE: 9 June 1980

COMMITTEE CHAIRMA(iJ

11




M e

TABLE OF CONTENTS

: Page
g. LISTOFTABLES..n.cccooculoouoool vi

% LISTOFFIGURES'OC.lll.O.l..l.l..OVii

Chapter

1 BACKGROUND 4 s o o o s ¢ o ¢ o ¢ ¢ s s o o &

INVeNtorY + o o o ¢ o o o o s s o o o o o o

Inventory Control « + o+ o« o o ¢ o o o o o o

o Air Force Inventory Control « s+ « o ¢ o ¢ o
( Focus Forecasting « o « o« o o o o « o o o o
j Problem Statement « ¢« ¢« o s s ¢ o o 4 o o
ObjectiveS « o o o o o o o ¢ o o 8 o o o 4
- HYpotheSiS o o o o o o o o o ¢ o ¢ o o o o
2 METHODOLOGY & o o o ¢ o o o o s o s o o o o
Overview o« o« o ¢ o o o s o o o o o s v o s

The D062 and Multiple Method Models « o . &

AFLC D062 forecasting system .« + « « + &

0 @ o W W O O8N O WD =

Multiple model forecasting method . « .

H
—~

[fodel Selectioﬁ ¢ ® 8 8 a2 s & & & ® 8 o @

[
[\V]

Comparison method + « « ¢ ¢ & o o s o « o

Pata & o o ¢ o ¢ o o o o 5 ¢ o o o o v o @

—
N

Data SOUrCe « s o ¢ o o o o & o s o o o o 12 ;A
Demand patterﬂs e ¢ o o & & % € 9 8 & o » 13 !
}
Sample Si’.’.e . . . . . . . . . . . . . [ . 19 t?
t

Ar‘.’ll,‘/s ; S s s e o o e ¢ » ] o & 0 ¢ o + e

,rr“‘l
ey




Chapter

3 DATA COLLECTION o« & o o o
Introduction . + + ¢ &

Data TyPe o« ¢ o o o o

Data Collection Method

Step one « ¢ . o s

Step two ¢« + 4 4 s

Step three .« « & o &

Problems + « o o o o o

Data Generation . + . &

Actual Data e e o v e

Data Validity « o ¢ o
SUMMATYY « « s s o o o o

4 DATA RESULTS AND ANALYSIS
Introduction + « ¢ « &

Data Prevaration . « o

Data Results « o o o o

T-pair test results .

Confidence interval results

Data Analysis Generated
Normal demand aata .
Trend demand data . .
Cyclical demand data
Seasonal demand data
Aggregate demand data
Actual demand data .

iv

Data

Page

22
22
22
23
23
24
2l
24
26
26
27
28
29
29
30
32
32
32
38
38
38
38
39

Lo




-t &

RELATED SOURCES 4 & o ¢ o s o o s o o o s

- R e ad —
Chapter Page
SUMMAYY ¢ o s o o s o o o o s o 8 ¢ o o & Lo
5 CONCLUSIONS AND RECOMMENDATIONS &+ o o o ¢ 41
Conclusions o« « s s o s ¢ ¢ o o o o o o @ L1
Recommendations « + « ¢ « o o o o o o o @ L2
The focus forecasting technique . « « & L2
The DO62 SYyStem « o o o o« o o o o o o Ly
Demand accuracy and total cost . « + & Ly
APPENDIXES
Ae DEMAND '+ o o o « o o o o s o o o o o o o » 1o
B, ECONOMIC ORDER QUANTITY ¢ 4 & « o o o + o« o 53
C. FORECASTING METHODS UTILIZED o o+ o ¢ » ¢ 55
D. TIME SERIES ANALYSIS ¢ ¢ ¢ s o o o o o o 59
E. DATA RETRIEVAL PROGRAM '« o ¢ o o o o o o o 55
F. BASE LEVEL ITEM SELECTION PROGRAM , « « o & 72
G. FORTRAN FORECASTING PROGRAM ¢« ¢ ¢ o o o o o 75
H. DEMAND DATA FORECASTS ¢ ¢ o ¢ ¢ o ¢ o o o & 82
I. GEMNERATED DATA PARAMETER RANGES ¢ o o« o o 128
Joe MATCHEED PAIRS FOR T-TEST Or MAD, GENERATED
DATA, NORMAL AND TREMND 4 & o o s o 5 o o 142
K. ITEM NUXBER TO STOCK NUNMSER CROSS REFERENCE 1ua
SELZCTED BIBLIOGRAPHY & 4 4 o o ¢ 5 ¢ o o ¢ o ¢ o 151
A REFERENCES CITED 4 o o o o s o o o o o o 152
3




r_.-4>‘

LIST OF TABLzS

Tatle Paze
Te Gsnerated Demand Data T=TeSt ReSULtS eeeeceos 2z
2. Aggrezated Demand Data T=Test ReSULLS seveses 3L
3. Q0% Confidence Interval for Generated Data .. 3¢
to G507 Confidence Interval for Azgregated Data . 37
Se Generated Data Parameter RANZEeS seessssccsase 130




Figure

1.
2,
3.

5
6.

LIST OF FIGURES

Normal Demand « + o« o o o
Trend Demand .« ¢ ¢ ¢ o o
Non-Linear Trend Demand .
Seasonal Demand « o ¢« o
Cyclical Demand « o o o »

Quantity Error to Optimal

Cost Relationship .

Page
14
15
16
17
18
L6

-4
!
]
!

e aate i o e

I SEIRE (e SO S d S




L o » "y

Chapter 1

BACKGROUND

Inventory
Inventories are commonly employed throughout the

economic world. Inventories may be thought of as idle
usable resources such as materials, persons, money, or
information at some point in time which may be added to
or depleted from (2:388). The primary purpose of an
inventory is to decouple successive stages in the
production~-distribution-consumption chain and to thereby
permit production or supplier demand decisions to be made
independent of supplier procurement decisions (21389).

In more conventional terms, inventory safeguards against
variability in delivery and demand. Because inventories
represent idle assets, they are reduced to the lowest
possible level that management will accevt. Lower inven-
tories risk stock-outs, production stoppages, and back
orders. On the other hand, high inventories result in
high carrying costs and increased risk of obsolescence

(17!1“‘2):
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Inventory Control

Inventory control tries to balance the various
risks mentioned. In order to do this, a forecast of
future demand must be made. This forecast is seldom
based on certain knowledge; rather it is based on the
uncertainty of irregular economic cycles, customer
demands, and technological advances. Inventory control
is confounded by the conflicting demands of manufacturing,
marketing, and purchasing. Manufacturing wants ample
stock reserves to meet its requirements, marketing desires
flexibility and fast response to customer demands, and
vurchasing yearns for economic lot buying and favorable
financial conditions (6:110-11). In the face of these
competing demands and in an uncertain environment, the
inventory control system must answer the questions of how
much to order and when to order it. Regardless of the
tyres of product manufactured, sold, or distributed by
organizations, management decisions must be based on an
accurate assessment of what has happened and what will
happen. In order to do this in inventory control, future
demand must be forecast. Statistically based estimates
of future demand have been only partially accurate because
they are generally based on a measure of central tendency.
However, in inventory control there should not be too much

inventory for half the time and too little inventory for
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the other half of the time. Rather, we must have the
right inventory level for all items at any point in time
(15:13).
Air Force Inventory

Control

As in commercial firms, inventory control is

critical to the Air Force. The purchasing, storing, and
distributing of inventory is a major budgetary expense
in the Air Force, and the limited availability of appro-
priations necessary to support inventory requirements has
increased this problem significantly in the last decade..
Dﬁring the sixties, the Air Force established itself as
a leader in the automation of inventory control through
the use of an automated inventory control system. The
Air Force believed that effective inventory control could
determine when to order material and the quantity required
through mathematical approaches that can be employed on
a computer (6:19,32). The Air Force's use of determin-
istic models has certainly met with a large degree of
success. However, the control of inventory both in the
DOD and specifically in the Air Force has considerable
room for improvement. A review of the Defense Logistics
Studies Information Exchange (DLSIE) Index will quickly
reveal literally hundreds of papers involving countless

approaches and applications to inventory control issues.
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Clearly inventory control continues to be a major
challenge. The majority of these studies have common
links in methodology, either incorporating a new strategy
with an existing strategy of inventory control, or com-
varing a new strategy against an existing strategy.
Porecast accuracy is the critical issue in many of these

studies. Nevertheless, no one method of forecasting has

been discovered that effectively forecasts all item demands.
At the wholesale (depot) level of inventory control
in the Air Porce, the quantities of inventory repvlenish-
ment for expendable items is based on an Economic Order
Quantity (E0Q) model. As stated in the Air Force Logistics
Command Regulation 57-6,
the EOQ Buy Computation System (AFLC D062) com-
putes wholesale stock levels and material requirements
for all centrally procured items identified by ERRC
Codes XB3 and XF3. This system is run at each ALC
four times a month using the most current asset,
demand, interchangeability and substitution (I&S) and
stocklist data, as well as permissive file maintenance
by the item manager (IM). The requirements forecast-
ing technique used is based primarily on the demand
concept, that is, future requirements are based upon
past demands [19:pp.1-1 to 1-2].
The inclusion of "permissive IM file maintenance" allows
a quantitative input for factors not based upon past demand
or the EOQ methodology. Essentially, this file maintenance
input allows the IM to compensate for perceived inaccuracies
in item forecasts as well as adding in projected new future
requirements. Permissive IM file maintenance is reflected
in the Quantitative Requirement portion of the EOQ (QR EOQ)

"




and is identified by computation Code C. The research team
has not used items with QR EOQ since they are a very small
part of the inventory, but they are pointed out since they
can effect past demand history for individual items. It
should be noted that the D062 uses an equally weighted
eight-term moving average in its demand computation. This

is covered in more detail in Appendix A.

Focus Forecasgting

According to Dr. Joseph Bowman of Carnegie Mellon
University, "a forecasting system that adapts a series of
Hrmulas to item demand will oufperform any single-formula
forecasting system . . . [15115]." A new method of inven-
tory control, implementing this concept, was advocated by
Bernard T. Smith in his book, Focus Forecasting. The focal
point of this strategy to control inventory involves a
system utilizing a series of simple forecasting algorithms,
The algorithm that produces the lowest percentage of error
in forecasting demands when compared to actual demands for
inventory items over a period of time is selected by the
computer for each line item. The pangicular algorithm found
to be best for each item is used to fo;ecast the inventory
needs for the upcoming months (15:3). Smith's method of
forecasting demand is executed by computer simulation. When
compared against single method models in a commercial appli-
cation, Bernard Smith's focus forecasting concept achieved

greater actual inventory forecasting accuracy.
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Problem Statement

The gpecific problem this thesis explores is
whether multiple model forecasting can more accurately
forecast demand than the system used by AFLC today. This
multiple model methodology has been practical only since
the recent increases in computer speed and concurrent cost
decreases in cost per performance unit brought on by the

commercial use of microcircuitry in computers.

Objectives

The objectives of this paper are straight-forward:

1. To develop categories of demand to typify
demands on the AFLC expendable inventory.

2. To compare the results of the multiple model
method to the results of the forecasting component of the
existing D062 system for each category.

3. To recommend further actions based upon the
results of the simulations,

In order to achieve these objectives, categories,
algorithms, and programs are necessary. These will be

covered in the chapter on methodology in some detail.

Hypothesgis
Achievement of the research team's objectives

rests upon testing the hypothesis below.




Hypothesis: The multiple model forecasting technique

forecasts demand more accurately than the D062 system.
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Th» research methodology employed entails the
general steps below:

1. Acguiring historical demand 4data from the
CCE2 system.,

2. Utilizin
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the DCE2 forecastins

method and the multirle model forecastinz method <c

Toreczz* -demands for each item for a

t

hree-month

iy

eriod,

3. Comvarinz the results of the forecasted

1}

demands of the DCE2 forecasting method, and the multirle
rnodel forecastinz methed, to zactual demand Jata.
2y following this methodolocsy, recommenrdatiors
| ¢cn the relevanrce and rerformance of the multitle model

‘ mathod of forecasting demands can be made.

FIe

i ATLS DCA2 foreczsting system. The TCE2 foreczat-

Irz zystenm bazically uses 2 moving averare method thzt




encomrasses eight quarters of data. For further detall

of the system, reference Appendix A.
These demand rates are then used in an eccnomic
order quantity computation by the D062 system (see

Arpendix 3).

dultivle model forecastinz method. To forecast

effectively, the forecaster must decide which forecast
model is the most aprrorriate in givern circumstances
(5:245). There may be a variety of models used to fore-
cast 2 rarticular demand history. It is clear that
certain tyves of forecasting techniques are more anrli-
cable to some tyves of demand patterns than others {(2:97).
For example, a simple moving average, simrle exronential
emoothing, or causal regression model will not normally
te well suited to forecasting monthly demand exhibiting
strong seasonal effects (2:97). The forecaster shoulid
consider utilizing several forecasting methods for a
sinrle demand pattern, and after assescinz the items to
be forecast, select the number of models best suited to
a ziven demand vattern (5:248),

The selection of a forecasting method derends
on many factorz: the context of the forecast, the
relevance and availability of historical data, the
accuracy of the forecast, the time teriod to be covered,

and the time available for maxking the z2nalysis (16:31).
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The literature revealed that forecasting experts
believe certain types of forecasting models work more
effectively with certain patterns of demand than others.
More specifically, the literature review indicated that
when predicting normal or constant demand, moving average
and exponential smoothing are the simplest and most appro-
priate of forecasting techniques. When forecasting trends,
double exponential smoothing, linear growth models, and
time series regression rorecasting models should be used.
For seasonal and cyclical forecasting, base series or the
classical decomposition models offer the best forecasting
techniques. Por irregular demand patterns, experts do not
agree on a particular model. Some experts state no one
specific model can forecast accurately, while others
advocate an adaptive time series method (5:40-41).

The multiple model method used in this thesis
reéearch incorporates a combination of strategies recom-
mended by experts (listed above) and other simple forecast

strategies. This thesis stresses simple approaches since

the researchers concur with Bernard Smith's opinion that

unless the users of the system understand what the system '
is doing, they will distrust it.

Thus, the mathematically sophisticated Box Jenkins,
base series, or classical decomposition models were not

used to forecast seasonal or cyclical demands. Rather,

10




Bernard Smith's strategies for forecasting seasonal and
cyclical demands will be utilized. For a detailed expla-
nation of the individual strategies employed, refer to

Appendix C.

Model selection. The model that forecasts demand
most accurately will be selected from those available in
the multiple model method. The selection process is
accomplished by breaking each demand history into three
veriods:s a base period, a test period, and a prediction
period.

The base period is the historical data base needed
for each model and, as mentioned earlier, consists of actual
demand history. The length of this period varies from
model to model. The D062 has a data base of eight quarters,
the exponential model implicitly uses all available past
history, and Smith's models require from two to five
quarters.

Once a base period is established, a forecasting
start point is established and each model forecasts
demand for a one-year test period. Since this period is
the most current past period, actual demands (for this
period) are known to the researchers, but not to the model
doing the forecasting. The forecasts are compared to actual
demand for the test period, and the model with the smallest
variation from actual demand is then selected to forecast

demand for the next one-year prediction period (15:18-20).
11
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This is a recurrent process in that the forecasting horizon
Jefines a new prediction period: the immediate past pre-
diction period becomes the current test period; the immedi-
ate past test period joins the base period data base; and
older data is dropped from the base period.

The selection and application of the model pro-
ducing the lowest percentage of error is done on a recur-
rent basis for each item. Thus, the model for a given
item may very well change from period to veriod.

Since the prediction period is a sub-unit of an
actual demand stream, the accuracy of the multiple model

method can be compared to the D062 forecasts.

Comparison method. Comparisons for this thesis
were made in terms of units. Comparisons based upon
cost are certainly possible, but the sample for such a
study would have to stratify cost, while the sample for
thig study stratified only demand patterns.

Data
This section discusses the source of da*a, the
significance of demand patterns, and the sample size

employed,

Data source. The most important requirement of
forecasting models is the availability of data. The D062
system maintains data types that record quarterly demand

rates for a five-year period.
12
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The data for this study was gathered with the help of
personnel from AFPLC/ACZRR and AFLC/ACVMS. Reference
Appendix E to see the program utilized to compile the

data.

Demand patterns. Items were selected for this
study that typify the following demand patterns: normal
demand (Figure 1), trend demand (Figures 2 and 3), seasonal
demand (Figure 4), and cyclical demand (Figure 5) (2:58).
This approach was selected because these patterns are
analogous to the classical components of a time series
(10:611). By using examples that typify each component
of a time series, all the classical outcomes have been
generalized. For a brief discussion of time series, see
Appendix D.

Normal demand is typified by items which lack any
decreasing or increasing quantity trends over a period of
a year., Trend demand is typified by items with a sub-
stantial increasing or decreasing sales activity over
several review periods or with an overall sales increase
or decrease in consecutive years. Seasonal demand or
cyclical demand are representative of items that have a
"peak and valley" situation which re-occurs. When items
normally have gsales restricted to a single month or to a
maximum of two or three months per year, they can be

considered seasonal. When items normally have sales

13
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that occur over periods of greater than or less than a
year, they may be referred to as cyclical items. Season-
ality is cyclical behavior with periodicity aligned with
the calendar year (8171-73).

Sample size. Important to any research is the
selection of the proper subjects or items of study,
referred to as a sample (4:134). Sampling is based on
two premises. One is that there is enough similarity
between the total popylation and the sample so that a
few individual items will effectively describe the popu-
lation. Secondly, while certain elements of a sample
overestimate the population value, others underestimate
it (41167). Samples are derived from populations which
are sets of values that correspond to a characteristic of
a universe of items (14).

This thesis research deals with the universe of
AFLC D062 Master Items. From this universe a population
could be considered as the set of values which are the
demand rates on these items over a five-year period (20).
Prom this population (as stated earlier in the methodology
overview), sample items were selectively picked from the
D062 system that fell into specified demand pattern cate-
gories (normal demand, trend demand, seasonal demand, and
cyclical demand). If the items were to be randomly

selected, literally hundreds of items would have to be

19




analyzed in order to determine the profile of the universe
with regard to demand patterns.

Therefore, the purposive quota sample was to be
employed. This particular type of sample selects subjects
to conform to predesignated control measures (4:1166). The
control measures in this thesis research was demand patterns.
The sample size, to effectively represent each demand
pattern, is strictly a managerial decision. There is no
theory or law that states what the correct sample size
need be. The size of the sample may be anywhere from one
item to hundreds of items to show that the demand patterns
do exist (14). To effectively represent each demand
pattern, and to utilize each forecasting method, fifteen
items were selected from each category for a total sample
size of sixty items. This provides a large enough total
sample to utilize statistical tests and to make some gen-
eralizations. The resulting information is ratio-level
measurements of discrete values between the dependent
factor (demand) and the independent factor (time in

months).

nalysi
For each item, the units forecasted by the D062,
units forecasted by the multiple model method, and actual
units demanded were known for the prediction period. A

mean absolute deviation (MAD) comparing the D062 and

20




multiple model method was computed. This facilitates the

use of statistical tests for matched pairs to determine the
accuracy of the two methods (10:320). A significant dif-
ference in accuracy allows an inference regarding the apt-
ness of the multiple model method for forecasting demands

for expendable items.
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Chapter 3
DATA COLLECTION

Introduction
The purpose of this chapter will be to identify
the type of data required, its origin, and its validity.

Data e

Retail or wholesale demand data could have been
used to compare multiple model forecasting effectiveness
with the effectiveness of a single model system. Whole-

sale demand data was selected for a variety of reasons:

1. The research was undertaken at Wright-Patterson

AFB where wholesale data was available through AFLC Head-

quarters. Preliminary investigation suggested acquisition

of wholesale data would be easier than obtaining retail
data. Additionally, individuals having expertise in the
D062 system were more accessible to aid in the selection
and acquisition of wholesale data.

2. Wholesale data portrays Air Force aggregate
demand, and would be expected to illicit demand patterns
desirable to support the research objectives of this
thesis. Retail data would contain the components of the
same demand patterns; however, a greater volume of data

wou.d have been needed in order %to typify each demand
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pattern. This was due to the lower aggregation level and
the greater visibility afforded the random patterns asso-
ciated with that level.

3. Wholesale data incorporates retail data to
form the data base currently utilized by the D062 system
to forecast demand.

4, Pinally, when multiple model demand forecast-
ing proves to be more effective than the D062 system,
changes in the current forecasting system would be most

readily accomplished at the AFLC or wholesale level.

Data Collection Method

As previously stated in Chapter 2, a purposive
gquota sample was to be employed. This sample selects
subjects to conform to predesignated control measures
which, in this research, were the four classical demand
ratterns. To effectively represent each demand pattern,
fifteen items were to be selected from each category, for
a total sample size of sixty master items. These sixty
items were all to be master items from the universe of
D062 items. Obtaining the data necessary to select the
sixty master items was to be a multi-step process.

Step one. A computer program was developed (see
Appendix F) to extract a list of master item stock numbers
loaded on the 2750th Supply Squadron (Wright-Patterson AFB)

computer. The list consisted of three thousand plus master
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items by stock number, and demand data on each number for

the two previous six-month periods.

Step two. Data was not desired for every stock
number on the master item list. Based upon information
obtained from the list described in Step One, 156 items,
that indicated some representation of the demand patterns
required, were selected.

Step_three. With the help of AFLC/ACZRR and
AFLC/ACVMS personnel, a three-part computer program was
develoved for demand data compilation (see Appendix E). A
three-part program was necessary because data format
changes have occurred in the past five years., ﬁpon com-
pletion of the computer program, the original list of 156
items was submitted with the expectation that demand data
for the years 1974-1980 would be obtained for approximately
seventy-five vercent of the items. OCne hundred percent
return was not expected because stock number changes and
deletions over time would cause attrition. However,
initial computer runs returned five years of demand data

for only thirteen stock numbers.

Problems

There were a number of major problems encountered

with the collection of data.
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1. The D062 system records demand data on computer
tapes. AFLC personnel recently discovered that data
recorded on some of the tapes had erroded due to lack of
proper care, poor quality tapes, and a high percentage of
tapes being creased in handling and storage. Thus, there
is no available data for certain periods of time for cer-
tain stock numbers.

2. Because this research requires a minimum of
twenty quarters of data (five years), the collection and
actual retrieval of data was difficult, and sometimes
impossible. Original tapes had to be rebuilt, and the
computer program required four or five complete runs
against each ALC to obtain demand data on the stock numbers.

3. The computer's failure to match stock numbers
with demand data on historical tapes insinuated the
original list of 156 items were not all master items in
the D062 system. Sixty-thrée additional items were
selected using the technique described below. The use of
this technique also validated the original list of items.
} The items on the list of master items received from base
supply (over 3,000) were compared to a list of items in
| the D062 system managed by Sacramento ALC (over 86,000).
Items appearing on both lists were selected. The
Sacramento ALC was utilized because it had the smallest

number of items., The new list of items was then resubmitted
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and, when combined with the previous list, run through the
D062 history tapes. Again, similar problems recurred
while attempting to retrieve the data.

L, Computer time necessary for computer runs to
obtain demand data was lengthy. The average run time was
three to four hours. Therefore, the program could only be
1 run overnight, rather than during normal duty hours. In

addition, the priority of the program was very low. As a

, v e v

result, on some nights it was not run at all. I

Data Generation
When it became eivdent that efforts to extract

actual demand data were not succeeding, generation of data

to gimulate demand patterns became necessary. This was

accomplished using the DYNAMO simulation program (13). The

program generated data which simulated cyclical, seasonal,

trend, and normal patterns. Data generated through simu-

lation were entered in the program used for forecasting f

(see Appendix I).

Actual Data !

Without actual data, recommendations comparing the

effectiveness of the forecasting component of the D062
system and the multiple model method of forecasting

demand could be based only on theory. Following data

generation, the authors continued extensive coordination
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with AFIT/ACDO personnel and finally partial actual data
were received. However, the data were received too late
and in too small a number to permit sorting into demand
patterns as originally planned. Therefore, the total
demand data received (five years for sixty-seven stock
numbers from San Antonio and Oklahoma City ALCs) were
entered into a common file and input to the develored
forecasting program. Actual quarterly inputs received
from the D062 system are listed in Appendix H beneath the
forecasts computed and are labeled as "raw data." An item
number is shown for each string of raw data in Appendix H.
Item numbers for data from the D062 system are cross

referenced to their stock numbers in Appendi: X,

Data Validity
The data recorded on the tapes utilized in this

research came from material requirements for all centrally
procured items identified by ERRC codes XB3 and XF3 (19:p.
1-2). Since the D062 system is the only source of demand
data for master items at the wholesale level, it is con-
sidered the most valid source available.

Data errosion on stored tapes and the inability of
AFLC personnel to readily access historical data during a
six-month time period lead to suspicions regarding the
actual data base. However, since both AFLC demand fore-

casts and the multiple model method employed in this
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research were based on this common base, comparisons of

relative effectiveness were considered valid. -

Summar . ~
In summary, data used for actual analysis were of .
two types:
1. Theoretic randomly generated data consisting'of .
fifteen cases each for four classical demand patterns ~¢
(normal, trend, seasonal, and cyclical) as generated by a *~
standard library software package (DYNAMO).
2. A sample of sixty-seven actual item demand
historics from Oklahoma City and San Antonio ALCs, which
were not selected in a purely random fashion. After the
many difficulties involved, the researchers were not able
to identify any known bias inherent in the secured data
except that only two of the five ALCs are represented.
This, of course, does carry certain implied biases.
A discussion of the analysis of the data is pre-

sented in Chapter 4.
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Chapter 4

DATA RESULTS AND ANALYSIS

Introduction

The attainment of the objectives presented in
Chapter 1 depend on testing the hypothesis: the multiple
model forecasting technique forecasts demand more accurately
then the D062 system's forecasting component.

The first objective, as stated in Chapter 3, was
not fulfilled. Demand categories were not developed from
the AFLC expendable inventory due to time constraints and
unforeseen problems. Therefore, the actual AFLC demand
data received were compiled into an aggregate file. How-
ever, demand categories were developed for the generated
demand data.

The second objective of the thesis was to compare
results of the multiple model method to results of the
forecasting component of the existing D062 system for each
demand pattern. The T-Test for matched pairs was used as
the method of comparison. The matched pair's purpose is:

l. To reduce extraneous influences on the variables
being measured (in this instance, the mean absolute devia-

tion) and
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2. To reduce the effect of subject-to-subject
variability, when the magnitude of the treatment effect
is near (or less than) sample-to-sample variability
(11:270).

Also, unlike many other tests, no assumption of independ-
ence between the elements of the matched pairs is neces-
sary. This was important, since the same actual demand

underlies each element of a pair.

Data Preparation

Each of the forecasting methods used (see Appendix
C) were utilized in all nine quarterly time periods. A
mean absolute deviation (MAD) and bias for each method
when compared to actual demand was then derived. The

following formulas were used in the derivation:

_ &iForecast-Actuall
MAD == (1:330)
Bias = Z(Foreca:t-kctual)
(1:331)

Each item's MAD for the D062 (eight-term moving average) and
focus forecast method were used as a match pair in a statis-
tical T-Test. To compute t, the paired difference variable
is formed.

D; = Xy-X,
where, D. = Difference between MADs

1l
X

1]

MAD using D062 forecasting technique

X, = MAD using focus forecasting technique (101320)
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Prior to the T-test pairs compilation, the mean
absolute deviations for the D062 system and the Focus
Forecasting system were arranged in matched pairs. The
matched pairs represented generated data strings and actual
AFLC stock numbers (see Appendix K). The matched pairs
from generated data were placed into demand pattern files
(normal, trend, seasonal, and cyclical), and also combined
to form an aggregate file. The matched pairs from the
actual data were placed into an aggregate file (see Appen-
dix J). Because each series of demand data had its own
range of data values, the percentage reduction in the mean
absolute deviations rather than an absolute reduction is
shown. Changing, the mean absolute deviations to percentages
required the following computations:

1. The D062 forecast mean absolute deviations were
considered 100%.

2, The Focus Forecasting (FF) mean absolute
deviations were adjusted to a percentage utilizing the
ratio listed below:

62 100

FF ' FF adjusted

Following the percentage adjustments for the mean absolute

deviations, the T-Test for matched pairs was employed.
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Data Results

T-test vairs results. The results from the T-Test
are shown below. Results from the generated data are
listed by demand patterns (normal, trend, seasonal, and
cyclical) in Table 1. The results from the aggregated
generated and aggregated actual demand data are listed
in Table 2. The mean differences in Tables 1 and 2 are
expressed in percent of accuracy improvement for Focus
Forecasting for positive differences. The sample mean
(difference in the adjusted pairs) was computed by

utilizing the statistical formula for the T-Test:

p 1 (10:320)

The standard error was computed by the T-Tests utiliz-

ing the statistical formula:

_ - 2
s(5) = Js?(B) = Sp
n
2 e =2
where, sy = > (D;-D)
§=1
n-1 (10:320)

Confidence interval results. Utilizing the results

from the T-Test pairs,confidence intervals were develorzed.
Confidence intervals were employed rather than point esti-
mates hecause of the desire for an inferential statistic
versus a descriptive statistic. Therefore, the authors

could infer that, by using the multiple model technigue
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Table 1
Generated Demand Data T-Test Results

Demand Mean (Difference Standard
in Adjusted Error
Matched Pairs)
Normal Pattern «22.1133 7.641
Trend 76,3867 3.804
Seasonal 3.2267 5.828
Cyclical 7.6067 7.427




e

Table 2

Aggregate Demand Data T-Test Results

Demand Mean (Difference Standard
in Adjusted Error
Matched Pairs)
Aggregate
Generated 16.2767 5.675
Aggregate
Actual 17.4837 4.575




to forecast demand, the percentage of improved accuracy
gained for any given item would fall within a statistically
computed interval with a certain percentage of confidence.
A 90% confidence interval was utilized by the authors.

Two different statistical formulas were required
to determine confidence intervals, because the population
sample sizes for the generated data and actual data are
not the same., For the individual patterns of generated
data, the sample size was 15 which necessitated using the
confidence interval equation for a normal population:

L =D + t(1-o/2; n-1)s(D)
U=7D + t(1- %/2; n-1)s(D) (10:320)
For the actual data, the sample size was 67, requiring the

confidence interval equation for a large sample:

D - 2(1-/2)s(D)
D - 2(1-o</2)S(D) (10:322)

The results for the 90% confidence intervals are shown by

- L

U

demand patterns for generated data in Table 2, The results
for aggregated generated and aggregated actual data are
shown in Table 4. Confidence limits represent the per-
centage of improvement focus forecasting showed (for posi-

tive numbers) when compared to D062 performance.
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Table 3

.

90% Confidence Interval for Generated Data

Lower Upver

Confidence Confidence
Demand Limit Linit
Normal -34,67 - 9.55
Trend +70.13 +82.63
Cyclical - 4,61 +19.81
Seasonal - 508? +12. 31

.

\J




-

Table 4

90% Confidence Interval for Aggregated Data

Lower Upper
Confidence Confidence
Demand Level Level
Aggregated
Generated +6.94 +25.60
Azgregated

Actual +9.95 +25,00
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Data_Analysis Generated
Data

Normal demand data. The results obtained for
normal demand data, for a 90% confidence interval, sub-
stantiates multiple model forecasting is not as accurate
as the D062 system. This is not unexpected since the D062
system employs a moving average forecasting method. There-
fore, the D062 system slowly adjusts to demand changes, and
where no real change exists beyond randomness about a
uniform distribution, the D062 excells by smoothing the

effects of the randomness.

Trend demand data. The results obtained for trend
demand data indicated multiple model forecasting is far
more accurate than the D062 system. The multiple model
technique outperformed the D062 system because the D062
system does not adjust to rapid changes in demand. Demand
forecasting models that do respond to rapid demand changes
were employed in the multiple model technique used in this

research.

Cyclical demand data. The results for cyclical
demand data indicate the D062 systems will forecast demand

more accurately in some instances than the multiple model
forecasting technique, but overall, the multiple model

technique is more accurate. The same reasoning applied to
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the results of the D062 system in forecasting trend demand
data can be applied to cyclical demand data. The D062
moving average forecasting system does not readily respond
to rapid changes in demand data: but when the cyclical
amplitude is relatively small, an eight-quarter moving

average can adequately smooth and forecast demand.

Seagsonal demand data. The results for seasonal
demand data show the multiple model technique is an average
of 3.2% more accurate than the D062 system, but does not
outperform the D062 in all cases. It must be remembered
that seasonal demand data was based on four time-periods of
data, and the D062 moving average forecasting systems are
based on an even multiple of this period (eight time-
periods of data). Therefore, it would be expected that
the moving average technique utilized by the D062 system
would forecast demand with about the same accuracy as focus
forecasting because it averages out the demand data over
these time-veriods and both methods forecast for a one-year

veriod.

Aggregate demand data. When generated demand data
was aggregated, the results showed that the multiple model
forecasting was appreciably more accurate in forecasting
total demand than the current D062 system utilized by AFLC
today. However, the generated data results are only based
on a theorized data base. The similarity of results
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between aggregated generated data and aggregated actual
data suggests an underlying soundness to the concept and
method of generating data, as well as suggesting the real
data contains similar types of patterns. When compared
with the results from actual demand data, one can infer
very strongly that the multiple model forecasting technique
is more accurate than the D062 system's forecasting com-

ronent.

Actual demand data. The results from the aggre-
gated demand data closely match that of the aggregate
generated data. Examination of plots of the actual data
revealed configurations of demand are not always readily
discernible. The results infer each demand component was

present whether it was readily discernible or not.

ummar

In both aggregated data files (generated data and
actual data), an improvement in forecasting accuracy of
approximately 17% was found. The use of classical demand
vatterns as a basis for the generated data, 2nd the simi-
larity of results between the aggregated files, lends
credence to the generalizability of the real data despite

its rather small size.
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Chapter 5
CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The results of the research and data analysis
suggest several conclusions which can be related to the
objectives of the thesis.

The first objective of the thesis was to develop
categories of demand to typify demand on the AFLC expend-
able inventory. As previously stated in Chapter 3,
demand patterns were not developed for actual data because
of time constraints. Yet, the generated data base, struc-
tured upon classical demand characteristics, closely approx-
imated the use of real data in terms of overall aggregate
results.

The second objective was to compare the results of
the multiple method to the results of the forecasting com-
ponent of the existing D062 system for each category. This
was accomplished for generated data but not for actual his-
torical data (see Chapter 4).

The third objective was to recommend further
actions based upon the results of the analysis. This

objective was the goal of this chapter.
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The hypothesis made in order to achieve the objec-
tives was that multiple model forecasting techniques would
forecast demand more accurately than the D062 system.
Based upon the investigation conducted:

1. The multiple model forecasting technique does
forecast, based upon actual or generated demands, more
accurately than the single method currently used in the
D062 system.

2. Whether the multiple model technique is com-
pared with the D062 system utilizing generated data, or
actual data, the multiple model technique shows similar

improvements in accuracy.

Recommendations

The third objective of the thesis was to recommend
further actions based upon the results of the analysis
accomplished.,. The recommendations considered important
to further evaluate the two forecasting systems, and to

extend the scope of this thesis, follow.

The focus forecasting technigue. The following

recommendations apply to testing the multiple model method-
ology.

1. Additional forecasting methods beyond those
models used in this research should be tested. No attempt

was made in this thesis to find 2 model or the models best
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suited to the actual demand data. The focus forecasting
method does not require any set number of models; rather
the method can be tailored to its specific application,
Investigation of models appropriate to the D062 could
increase the effectiveness of the focus forecasting method
beyond that shown in this thesis.

2. Alternative heuristics should also be tested.
The authors' heuristic was simply to forecast for one
period (year) using the best performing model in the immedi-
ate passed period. The multiple model technique should
also be tested using two or three-time periods as a
decision basis, and then comparing forecasts with the DCé2
forecasting system.

3. The research should be replicated utilizing a
true random sample of actual data rather than the limited
available data used for this study. This would enhance
the generalizability of the previously mentioned conclu-
sions and permit further insights such as cost effective-
ness.

L, Utilize the multiple model of forecasting
demand in a test mode for a time-period of one year con-
currently with the D062 system. This could be done for one
ALC to reduce test costs. This would enable a true com-
parison of the two forecasting systems to be made, and pro-
vide data to substantiate more effectively the authors'

conclusions.
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The D062 system. The following recommendations
apply to the D062 system.

1. The authors feel that actual demand data
should be archived by individual months rather than
quarters. This would enable demand data forecasting to
be accomplished utilizing more variable demand patterns.
The D062 uses monthly demand in reaching its quarterly
figures (19:i1p.7-2). Storing data by month would not pro-
hibit quarterly aggregation and would enhance any further
research and system effectiveness studies.

2. The current state of archived demand data
tapes held by AFLC is a source of serious concern. The
problems encountered over a six-month period by those
responsible for the archive function raise several ques-

tions. Standardization and documentation of data access

procedures is clearly inadequate, based upon the researchers'

experience. Management attention is necessary if a meaning-

ful historical data base is to be achieved. Without a
historical data base, analysis of inventory management

effectiveness is not complete.

Demand accuracy and total cogst. The following

recommendation applies to demand accuracy and total cost.

Research should be undertaken to expand the scope

of this thesis to determine if the multiple model forecast-

ing technique incurs a significant cost saving factor by
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forecasting demand more accurately than the D062 system.
The impact of demand accuracy on EOQ total cost can be
shown as the relationship in the classical EOQ model between

cost (K) and order quantity (Q) (7:34). The equation is

shown below:

K . * .3 ]
ke = 1/2 [% +Q*] [7136)

where K* and Q* are the cost and order quantity at optimum
levels. From this equation the plot in Pigure € can be
developed. The figure shows a relative flatness in the
area of the optimal relationship to the extent that a
relatively large error in Q would lead to a rather small
change in K.

Assuming that the D062 system utilizes a relatively
simple EOQ approach, let D* represent the results of focus
forecasting, and D represent the D062 forecast of demand.
Let D* = 100
and D

117
(which corresponds to the findings of aporoximately 17%
improvement in forecasting accuracy). Using the classic

EOQ approach,

Q= (230

where Q = the economic order quantity
D = demand
CO0 = Order costs
CH = holding costs
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For the given demand values (D and D*), with order and

holding costs held constant,

q - 417
Q* jiaa

= 1.08

and therefore

ke = 1/2 (f(]%' +1,08)

= 1,003
and consequently, little impact would be expected upon
total cost. However, the D062 used EOQ year factors, which
multiply D by a number between zero and 3.0, to determine
the projected volume of total demand for the item (19:pp.
7-11 to 7-13). Thus, the authors suggest that the normally
expected small change in cost may well be confounded by
the E0Q year factor. If, as an extreme example, 3.0 = ECQ
year factor, then

= 43(117)

00
7

D
*p
=

w

= 1,
This equates (using Figure 6) to a 20% difference in total
cost which has serious implications for inventory invest-
ments,
Currently, there are roughly 650,000 iteme in the
AFLC D062 system. On an end-of-month basis, AFLC produces

ouy positions for an average of 340 million on these items
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E‘ (18). Based upon these figures, the total yearly monetary
amount svent for inventory control and replenishment equals
3480 million. Thus, a .3% cost saving equals 31 million,
and a 1.87% cost saving equals $5.52 million. Therefore,
this research has not directly attempted to relate demand
forecast accuracy to total EOQ cost, but clearly, further
research is indicated since deviation from optimal order
quantities (Q*) resulting from imperfect forecasts in-
creases cost. Further, the effect of the total imbedded
techniques inherent to the D062 system can tend to magnify
the variances from ovtimal buy quantities actually deter-
mined. Given the significant resource investment which the
D062 system is designed to help manage, continued research
is indicated if only to provide periodic validation of the

effectiveness of this decision support system.
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DEMAND

Because this thesis deals with demand histories,
particularly those from the D062 system, an understanding
of what demand entails is essential.

This thesis research was concerned primarily with
demands for expendable (ERRC XB3, XF3) items; thus, the
authors used the definition of demand fourd in AFLC Regu-
lation 57-6.

A demand is a valid requirement for materiel
placed upon the supply system by an authorized cus-
tomer (19:11-2].

Demand data are accumulated by the D032/34A system
prior to being subsequently passed to the D062 system
(19:1-2). Demand frequencies considered over a base
period (a period of time for which demands are known) can
be expressed as a demand rate. To develop the base pericd
for computational requirements, the number of elapsed days
in the current quarter must be known (19:p.7-1). Normally
the demand rate used by the D062 system is computed as a ‘

weighted average (with implied equal weights for terms) of

the most recent two years' demands netted by serviceable
returns for the same period (19ip.2-1). v%

AFLC uses a "program monthly demand rate" (FNDR)
in its EOQ computation. This PMDR is composed of two com- ﬁ
porents: the AF Monthly Demand Rate (MDR) and a "program
ratio.” 50




The MDR is determined as follows:

MDR = Dp¢

where,

DUC = Last seven quarters of data for which com-
plete data is available, plus the cumulative
data available for the most recent gquarter
timés a "remainder factor"” which approximates
the total demand for the eighth quarter.

This applies only to items with quarter tallies of &,
Formulas for items with quarter tallies less than 8 may be
‘found in AFLCR 57-6 (19:72). This research considered only
items with at least twenty quarters of demand data and
therefore eight quarters of data were available.

The veacetime program ratio is basically a scalar.

All items are assigned a program ratio based upon the item
management code., Selective program ratios can be less
than or greater than 1.0, and are assigned by HQ AFLC/LOR
to items with specific management codes. The standard
program ratio is 1,000 and is assigned to all items not
assigned a selective program ratio (19:1-2). The program
monthly demand ratio, then, is the monthly demand rate
times the peacetime program ratio (19:p.7-2). Nearly all
items in the D062 are assigned standard program ratios, so

normally the Program Monthly Demand Ratio will not vary

51
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: from the Monthly Demand Rate. In this thesis, research ‘
§ data will be based on the Program Monthly Demand Ratio.
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ECONOMIC ORDER QUANTITY

The reason demand forecasting is so important is
that it is the common input variable of most ordering
systems. This includes the fixed period, fixed quantity,
and economic order quantity (EOQ) models. The Air Force
controls its inventory through a modified (EOQ) model with
the objective being to find the right quantity of material
to order at the correct ordering point. The total EOQ in
the D062 system is the sum of the Air Force (AF) EOQ and
Quantitative Requirements (QR) EOQ.

The AF EOQ is derived by multiplying the vrogram
annual rate by the EOQ year factor. QR EOQ is derived by
multiplying the EOQ year factor by 4 (19:p.7-3).

The subjectivity of QR ECQ is recognized, but since
(only avproximately) two percent of D062 items are assigned
QR EOQs, their impact is not considered in this parer.

Only computation Code B items (AF EOQ) are considered.
EOQ in both portions of this formula utilize a standard '

EOQ formula known as the Wilson Lot Size Formula:

- |2ACO
Q =/7cR
where, Q = Quantity per order
A = Dollar value of the program annual rate

(demand) using actual unit cost

CO = Cost to order

CH = Cost to hold N (19:p.7-3)
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FORECASTING METHODS UTILIZED

Many forecasting techniques have been developed
for various systems. Focus forecasting uses some number
of methods concurrently rather than using only one method.
The methods described in the succeeding paragraphs were
used in this research.

The moving average model would be expected to
perform well in normal constant demand situations. The
moving average method assumes that the data generating

process constitutes a time series:

F, = D+e
where,
Ft = forecasted demand for period t (a random
variable)
D = the average demand over time (a constant)
e = a random variable with a mean of zero as

constant variance over time (8:108)

The moving average technique may be notationally described

as

£+1 T R o MR T o |
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Ft+l = Forecast for the next period, t+l
E;N+1D- = the actual demand at time t, t-1,
i=t ' g2 ... t-NRL

N

the number of observations used in
the coverage
(4143)

The moving average method was utilized in two
formss: an eight-term moving average (the method utilized
by the D062 system), and a four-term moving average. These
methods are noted in the output of the forecasting program
used as "forecast" and "YL = Y(L + 1)" respectively (see
Aprendix H).

In forecasting trend demands, exponential models
would be expected to perform well (5:37). Exponential
smoothing exists in numerous forms. Simple exponential
smoothing is a weighting technique whereby more recent
data is weighted more heavily in forecasting demands than
vast data. In other words, these weights decrease expon-
entially with time. The weights attached to each obser-
vation are thus:

- -x)? - )3
=Dy + (1l =)Dy y + (1 =ox)"Dy_5 *+ (1 ) Dy 5+

¢ e o +0((1 -O()nDt'n
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[»)
1]

Demands for each period t through t-n (n

periods prior to %)

X
[}

A weighting value which lies between zero and
one
The sum of the weights equals one, and the weights decrease
with age due to the exponent associated with each term.
The series is summed and gives the single exponentially
smoothed forecast for period t+l. The resulting equation
can be expressed as:
Fiyg = Ty +<:K(Dt - Ft)

Thus, the new forecast (Ft+l) is equal to the old forecast
plus o« times the error in the o0ld forecast., The closer
= is to 1, the more the new forecast will incorporate an
adjustment for the error in the forthcoming forecast:; the
nearer o< is to 0, the less sensitive the new forecast will
be to the error in the prior forecast. The exponential model
utilized in this study used an o value of 0.2. This value
is well within the range of 0.0l to .3 cited in the litera-~
ture as most often appropriate (9:163). This methoé is
referred to in the output from the developed forecasting
program as "expo smth."” (see Appendix H).

A second exponential model utilized, the adaptive
smoothing technique, adjusts ot over time based upon the

magnitude of forecasting error. The same basic equation
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holds as cited in the simple exponential smoothing case

with the following exception. Rather than being a constant,

< is derived from the equation:

E
[~ % =
R
t

where,

My = ﬁ,et|+ (1- )M,y
and = -

ey = Xy - Fy

Beta is set at 0.2, the most ugual value encountered. Et
smooths the actual errors (et). while M, smooths the abso-

lute error values. Alpha t41 WS utilized rather than &

t
to try and eliminate over sensitivity in o< (9:168). This
method is referred to in the output from the forecasting
orogram as "adapt smth" (see Appendix H).

Both exponential and adaptive smoothing techniques
had to be slightly modified so that yearly forecasts could
be made quarterly. This was necessary so that the forecast
period would be one year, and thus compatible with the
vortions of the DC62 system which utilizes the forecasted
demand.

A least squares fit approach was utilized as a fore-

casting technique noted as "Trend"” in the forecasting rro-

gram, This method used the most current eight data points

59




to derive a regression line by the method of least squares

fit. This method finds values for the linear equationi:

~

¥ =4a+3x
where, B = (x-Xx)(x=¥)
(x--;c-)2
A=Yy -3x

(11:323)

This linear function is then extrapolated for a one-year
period, values found at each quarter, and these values
summed. This method is referred to in output from the
forecasting vrogram as "Trend" (see Appendix H).

3ernard Smith found seasonal and cyclical demands
closely approximated by a very simple strategy referred
to in the forecasting program as Smith #l. The effective-
ness of this approach was demonstrated by Smith for an
application in the wholesale hardware industry. This
method states that whatever the percentage increase or
decrease over last year in the past three months will
probably be the percentage of increase or decrease over
last year in the next three months. To find the forecast
for Quarter Six, demand in Quarter Five would be divided
by demand in Quarter One, and the quotient multiplied by
the demand in Quarter Two. In more general terms,

- D
i‘l.J
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where,

demand in year i, quarter

]

Di.j

forecast for year i, quarter

(adapted from 11:20-21)

Fi,i

Smith also ﬁsed another simple strategy which
proved effective in practice. It states that whatever
the demand was in the past three months will probably be
the demand in the next three months. In notation, the

strategy may be written as

i i+l
where, Di = demand in Quarter i
Pi+l = forecast demand in Quarter i+l

(11:120-21)
This method is referred to in the outrut from the fore-
casting pvrogram as "Smith #1" (see Appendix H).

The last method used, the focus forecast technique,
draws on all of the techniques previously described. 1In
each period it finds the method which most closely estimated
actual demand, and then utilizes that method to forecast
demand for the next veriod. It is referred to in the
outrut of the forecasting program as "focus fore" (see

Anpendix H).

]

(

sy S




AFFEMDIX D

62




TIME SERIES ANALYSIS

Any time series, a sequence of observations at .
equally spaced intervals in time (7:605), can be thought
of as being composed of five components. These com-
ponents are level or normal, trend, seasonal, cyclical,

and irregular random fluctuations (9:1106)., Normal captures

f
b
|
l

the scale of a time series, trends identify the rate of L

growth or decline of a series, seasonal variations may ;

result from natural forces or man-made conventions, c¢yc- i

lical variations are aberrations between expanding and

contracting economic activity, and irregular fluctuations i

are the residue (9:106). ?

The classical multiplicative time series model can

be revresented by the equation

Y=TxCxSx1I

where, dependent demand variable

trend component

cyclical component )

seasonal component

- »n QO 13
"

irregular component (10:611)
An additive model also exists. It uses the same components, !

but the components are additive rather than multiplicative.

The trend component describes the long-term sweep of the

series and is usually represented by a smooth curve. In
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the context of the demand patterns, "trend" could refer to
either normal or trend demand. The cyclical component
describes the periods of relative expansion and contrac-
tion of more than one year duration and consists of cycles
which may vary in both amplitude and duration. Seasonal
components describe the pattern of change recurring on a
yearly basis. The irregular component describes the
effects of all other factors and tends to have an irregu-
lar, sawtoothed pattern (7:611). The irregular component
can also be referred to as system noise or the random
distortion of a seemingly predictable demand pattern
(1l:xiii).

Any time series mode can be explained by varying
provortions of the four components just defined. COCne
would not expect to find abundant real world examples of
time series models (demand histories) which are made up of
one and only one component of the classical model. However,
one should be able to find examples primarily composed of
an individual component. For this thesis, the researchers
sought to utilize those items that exemplified this attri-
bute. An irregular component of randomized noise was intro-
duced to the generated data by the utilized DYNAMO software
package (13).
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DATA RETRIEVAL PROGRAM

The program in this appendix is a three-part conmputer
progran developed for demand data compilation. The prograa
is listed in three parts because data format changes have

occurred in the past five years.,
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;
PART ONE ]
3 NOTE  SELECT AND SORT RECORDS ON 01 FILE
3 LINITS 400,25K,, 13K
3 SELECT VRT/DAREFRST
RCDA  #3/15,0253/13,#244/9
3 SELECT DENNISHL/TOGAR-01
FILEISA
SORT 1,15,A
SIZES 7 7SC1
$ LIAITS 780,25K,,10H
3 FILE  I15.A2K
3 FILE  IN,XiS
3 SELECT VRT/S0RTDISK
5 NOTE  SELECT AND SORT KECORDS ON 02 FILE
3 SELECT VRT/DAREREST
RCDA  M1/15,838/38,492/48,M146/48,4254/48,4308/33
; SELECT [DEANISAL/TOGAR-02
FILEISA
SORT  1,15,A
217E3 43 43501
3 LIAITS 130,25K,.10K

(&2
~J




3 FILE I5,A4R

3 FILE IN, %25

] S5ELECT VRT/SORTDISK

] NOTE HATCH 01 AND 02 RECORDS
+ SELECT FORD/DARE

SCISER

AATCHN1/2,3/13

-anCHDT’Q'J/1J

R34 n1/2%,0158/240.42909

FILEINA

L INES 35,436

45a08 CCT2,"REF LT GARLAND REQUEST D042 39-7"
o B1=1/13

!JTnS €01 = 20 3 9

NOTRE €02 = 267 3 9

“RTQ1 CCO1,73. STOCH NUMBER - ",1/15,145

FaTOt "PROGRAM HMONTHLY DEMAND RATE - ",L02C/10
FRT02 CCO2,75,"HONTHLY DEMAND RATE - *,C01C/10
#2702 138, "#ROGRAN RATIO - ",14/1, ".",1”3
%703 CCO2."QUARTERS ENDING ""“ 7% - BDEC 77 FIRSTY SECOND "

FRTOZ “THI&D  FOURTH FIFT SIXTH SEVENTH EIGHTHY
PRTO4 CCO2."TRAVWSFER UEHAHDG" 175,29/4,25,35/6,25.41/5.26,47746
FRTO4 2€, 30/6.:3.57/)y54-uJ/5'25 /s

<575 CLOI2,"SALES DEMANNSY 203.77/4,258,63/46,25.3%76.25.73.%
FETHG 23.101/748,28,107/6,25.113/6.25,119/%
.25

#5704 CCO2."FAS DEMANIS",228,125/5.25,131/6.25,137/6.25,133/%
5708 25,149/4,26,155/6,25,141/6,25,167/4

(5707 CCO2,"TRANSFER SERVICEARLE RETURNS",33,173/3,25,179/3
#5707 25.185/5,28,1%1/6.25,197/6.25,203/6.25,107/5,25,215/4

5708 CCO3."SALES SERVICEAWLE RETUKHS",35,221/6,25,227/8,28.233/»

w703 28,23974,25,245/6.25,251/5,05,257/5,25, 263,75
.~.5,T1‘ CCC".” M
SEIFL CCTOLY

H LinlT5 19,2548, ,10k
3 FILE WS, ¥ ik

¢ Flle HA NS S

. o e e

; B N
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PART TWO

$ LIMITS  429,25K,,15K

3 NOTE  SELECT AND SRRT RECORDS ON 01 FILE
3 SELECT FORD/DARE

RCOA  H3/15.4233/13

3 SELECT DENNISML/TOGAR-01

FILEISA

SOXT 1,15,

31288 g 55C1

; LIAITS 200,25¢..10K

; FILE  15,A2K

5 FILE  IN,X18

$ SELECT VYRT/30RTDISK

3 #0TE  SELECT ANU SORT RECORDS ON 02 FILE
3 SELECT FORD/DARE

RCIA M1/15,023/48,877/48,#131/48,K213/43,4249/43
; SELECT DENNISHL/TOGAR-02

FILEISA

I0RT 1,15,4

3TZES 43 4

3501
3 LINITS 200,23, 104




s FILE  1S,A4K
| 5 FILE  IN,X2S

3 SELECT VYRT/S0RTDISK

3 NOTE  MATCH 01 AND 02 RECORIS
] $ SELECT FORD/DARE

SCISED

HATCAN1/2,3/13

4ATCHD1/2,3/13

RCDA  H1/28,014/7240

FILEINA

LIHES 53,84

HEAD'A CCT2,"REF LT GARLAMD REGUEST D042 30-7¢

LTe Bi=1/1%

CNTRS €01 = 16 % 4

CHTRS C02 = 20 8 9

YRT01 CCOT,7S,"STOCK WUMEER - ",1/15,145

FfRTO1 “FROGRAN MONTHLY DEWAND RATE - 07 AVAILABLL®

FRTOY CLOZ,75,"MONTHLY TEXAND RATE - “,C02C/10

FRTO2 135, "FROGRAM RATIO - ",CO1C/S

#5703 CCO2,"QUARTERS ENDING JUN 76 - SEF 74 FIRST  SECOQWD "

FRTO3 "TAIRD  FOURTH FIFTH  SIXTH  SEVENTH EIG TH“
J rs

25704 CCO7,"TRANSFER HEHANDS",178,29/4.25,35/6,25,41/8.25.47/4

rI798 258,53/6,25,39/5,25,85/56,28,71/4

SETOS CCOZ."SALES DERANDS™.208,77/4.25,23/4.25.29/6,25.75/5

FETOS  25,101/6.25,i07,6,25,113/8.25.117/75

TTH4 CCO2,"FMS UEMANDS",225,125/6,28,13176,25,137/5,28,143.%

%706  25,149/4,08,155/4,25,148175,25,167/4

F¥TH7 GLH?,"TRANSFER SERVICTABLE RETURNS",S3,173/5,25,1797%

YTTH7 25,185/4,05,191/4,25,197/5,05,203/4,25.209/5,25,215/4

12702 CCO3,"SALES SERVICTABLE REITURNS™,85,221/4,2%,227/5,128,213

<5708 25,239/4.05,245/5,25,291/5,05,25°15,26,253/4 ;
RN LCOTL -
CRIFL CRTO,M M |
3 LIATTS  15,25K,, 101

H s HS . X1k

3 T 0TLX0K

i TLE T, ATE

; R S
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PART THREE

LIMITS 400,25K,,135K

: NOTE SELECT AWD 30RT RECOROS ON 01 FILE
3 SELECT FORD/DARE

SCDA MIS1S,M233/713

i SELECT DEMNISML/TOGAR-01

SILEISA

TRT O 1,15,4

STIES 3 3SC1

i LIAITS 180,25K,.10K

3 FILE I5,A2R

3 FILE IN,X15

3 SELECT VRT/30RTOISK

$ NOTE SELECT ANMD SORT RECORDS OM 02 FILE
3 SELELT FORD/DARE

wCOA M1/15,M23/48,077/48,11131/48,1215/48,14269/43
3 SELECT [LENMISML/TGGAR-02

FILEISA

JIRT 1,154

SRS 43 435C1

: LIinl73 189,25K,,10K
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v b W

SCISEDR

FILE 13,n4R

FILE In,X28

SELEZCT  VRT/SORTNISK

HOTE HATCH Q01 AND 02 RECORDS
SELECT FORD/DARE

H#ATCHH1 /1S
MATCHDB1/15

*COA ™M1/28,D14/240
FILEINA
LINES 33,66
+IA0A CCT2,"REF LT GARLAMD REQUEST DO62 80-7"
T Bl1=1/135
THTRS COt = 15 %5 3
THTRS CO2 = 20 8 9
8T CCO1,75."5TOCH HUMBER - ",1/15,145
SET “"FRIGRAM MONTHLY DEMAND RATE - 80T sVAILABRLE"
702 CCO2,73,"MONTHLY DEMAND RATE - ",CO2C0 145
SETHD 133."FROGRAN RATIO - ",CO1C/T
“aTQ3 CCOZ, 'OUARTERS EWDING SEF 77 - SEF 75 FIRST SECcoun
-3793 "THIRD FOURTH FIFTH SIXT GEVEATH EIZHTHY
-5%T04 CLO2,"7"RANSFER DEAANDS",176,20/9,25.359,/4,25,31/4,25.57/5%
R 25,983/%
RTOS CCONZ2,"ZALES UEMANDS",205,7776,28,33,5,25,87/5,25.,950
*ETAS 25,1078
IETOS ICO2,UFaAC DEAAGNDS",225.125/46,25, 13 a2 IR 130 /8,28,143/5
=278 23.149/5%
TETOHT TCO2,"TRANSFER SERVICEABLE RETURNE" ,33,173/5,25,17%70
eTy7 25,185/46,25,191,4,22,197/%
®TH8 CCO3,"SALES SERVICIAGLE RETURNS™,3S5,22174,268,227,6,25,2335.
“eTH8 25,239/4,25,245/5
SETIY LT, "
SETEY CCTO, ”
i LialTs 15,25K,, 1ok
5 LIAITS  15,, 10/

3

FILE M3, 1R
FIL ar, (0%
- T, ASF

ISR b

Tm
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FORTRAN FORECASTING PROGRAM

The program in this appendix forecasts demands
using each of the methods described in Appendix C. It
also computes the mean absolute deviation and bias for
each method when compared to results from the method used

in the D062. Output from this program is contained in

Appendix H.
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19C

20C THIS FROGRANW COMFUTES DEMAND FORECASTS USING SEVEW DIFFERENT
30C TECHNIQUES. ANALYTIC COMPUTATIONS ARE MADE FOR PURFOSES OF
40C COMFARING TECHNIGQUES AND FORMING & 3ASI3 0OF 4 RECCMMENDEQD
30C PROCEDURE FOR MORE EFFECTIVE DEMANL FORECASTING.

500

70 CALL ATTACH(11,"R1:",3,9,,)

30 DIMENSION Q€20),F¢12),4012),8(12),8L(?) . A{9),B(9),ER(15),ERQL1IS)
908 ,ERACTIS) ,ERGACTIS) ET(1S) ETA(IS) . EXCIS), 80419 JALP(IS) LALFOCIS)
1008, FYC15) ,ATUIS),FPUIS) AQ(IS) ,FYA(IS) FRACTT) ,FACIS) JATILS)
T10&FRACIS) RO ,Y(12),BIAS(T ) ,AD(T7 ), UK() ,HS( P

1293, VAR LFF(10), XX (1)

124 ICTR=!

125 DO 198 AF=1,47

140 INTEGER D2,D03,X1

150 REAL N1,N2,N,M

P 12 FORHATIY)

179C

130C READ JEMAND GATA INTO ARRAY @

190C

200 READOTL A2 (a8 L), I=1,29)

219¢

229C SET INITIAL VaLUES

220C

289 ATLL=D

250 ALPHA=A Y

259 BETA=0.2

270 ET(14=20,0

280 TR =90

2790 EMl1)=0 0

300 EMNC1Y 20,0

O AR =1,

32) ALF2i=1,0

330 ALPii =190

130 ALFIT =1,

39 MY 40¢ =113

TS A= YR e Q0 24N ST

370 209 CANTIYYE

330 Frithzarity

3 FYaltyzat;

LR ZRNE TS S

10 Tehe Tyt

1238

YIDL TY =V FONECAST TUPMEAT AL, TR A TRUCTED FORE0AS!Y

G0 FrazeTaR FQRECAST ADAFRTIVE, FrasCUusTRpivng OREnss o st us
PS0 FUsFORECAST r0F ONF GURSTIR Z/PCHENTTAL

$avi, FO4=FCSELAST FCR DHE OUARTER ADAFTTIUVE

7




470C

48¢
4973

10 410 I=1,19
AQCJY=a(J+3)

3900

S510C 3ET7S AQ, ACTUAL QUARTER, AHEAD THREE QUARTERS

520C

530
540
I-I'O

n SRS
7y 10
.

]
i

éOO

a10¢

4200 ERQ 15 £RROR FOR ONE DUARTER...USED
LRI

440 ZFIL)=AYL(L)-FRA(L)

5300
4640C

\S‘:C

\)3‘3
a7
7058
Trag
1290
b )
7460
730¢C
7¢nC
S0
ranr
2
94

ac
wC

310 CONTINUE
Fai1)=af(i)
Fad1)=a3{1)

&0 423 L=1,13
IFILLEG. 160 TO 403
:nh.L)mAO(L)-FQﬁ(L)

Pl

ER OIS ANNUAL ERROR TERM IR &0AFTIVE

TRAACL)=ABSCERGLL )
TRACL)=ARS{ER (L))

TEGA 15 ARSOLUTE walLE OF EZRQ,

in

ETO{L) =RETASERQ(L )+ (1 0-BETA+ETQLL-T)

ETO {3 4M0THED £RFOR IN sfepTiuE

ETiL)=RETAETIL Y+ 1 G=BETA: ST (L1

CAQCLy=UETAERGAL -t 0-ERT A vENAIL-T

EMOL)=RETHYZEACL 403 O3=8ET S cait (=)
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R4

c
S+

i

AN AUFRILA Y =ARSIETON) SEAR (L)Y

AR NLP'L*:)-ﬂH SOETOL) S0

EANEREER Y LN .-0 OIALFQiL =1 =0

RER} Ifsf\’|; Q.0 aLlkii s 20

320 303 .u.Lrl;~FG(L)‘ALFHﬁ=(RG<L SEHGL
RIS

FA0 VIARTERLY FORECAST FOR ESFIRIATIAL S£00

a5ec

ded TOoA Lty IRy ey RN

SR

3360 A0VPTIVE AN THIN G SRR EAS T T i
390l

Fe -(AL;V):CP(L).ALyHA‘rQ'fku-CP R

P

FRLOONME I AOTENAST e dENTIAL 0 TH g
LR AN

I R S A o N T R IR A

I ADARPTIVE Qniy




9350¢C

F30C  FORECAST ONE YEAR ATAPTIVE

F70C

980 [FI{L.GT.3)G0 TG0 4095

990 FPIL+1)=FRIL)-Q(L)+FQIL+T)

1000 FEACLHTIZFPACL) -Q(L)+FAA(L+T)

1010 G0 TO 320

1929 405 FRIL+1)ISFP(LY-FRL-3)+FQ{L+1)

1030 FRA(L+1)I=F230L) -FRA(L-3)+FRAL+T)

1040 420 CONTINUE

1033¢

1060C D0 X NUMBER OF FORECAST FERIODS

10749¢€

1089 100 29 I1=1,9

1699C

11qu COMFUTE 8 TERM MOVING AVERAGES
1:0C

1120 J=I1

1139 I2=11+7

1140 Figy=d

T3 M0 1% =01.12

1160 10 Fol)=Ft4i+Q(1)
My Feh=e /2
1130C

11900 COAPUTE ALTHUAL DEAANDS FOR & YEAR FERIOD

1200C

1210 13=11+2

1226 14=01+11

1230 Ac.hi=d

1240 GG 3) 1=13.04
!:SJ 0 =i eald)

IK 9 Un %0 v=13,12
1320 30 Yrds=nir)edi

13330
13400 SAlTd, (0370459
119400
IEED IS AR
PITY 5e00=g
IS0 00 G [W=lt
DTH faz (9T
) {92024
RS S RE L
LA N IRA RN S BN N SR E R
ISyt =ty TS e Tt e
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14390 '
1440C FORECAST B&SED OH TREND FROM LEAST SGUARES FIT 3 FRD. T1d% SERIES)

1450C

1440 D1=F(J4)/4 :
1470 Ds=0 ‘
1480 00 &0 D2=1[1,I2 v
1499 40 Da=Da+D2

1500 1=04/2

1510 =0

1529 i#=0

1530 50 20 §5=11,12

1540 N1=(05=-214{0(D5)-2)

1550 422 (05-2)#42
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15890 fh=tt+i :
1570 m=al+n }
13280 70 CONTINUE g
1590 3¢Ji=0 i
1400 3¢Ji=n/A

1210 alLid)r=9

1320 AL(J)=D1-B(1)a7

163 RiJ)=)

940 10 39 Xi=13,14
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1930 60 T0 209

1940 205 h&(J)=4

1950 YARCJ)=ABSIFYA(L ) -A(d))
1960 VM(JI=FYA(D)

1970 20 CONTINGE

1989¢€

1999C FTHU FORECAST VALUES FOR FOCUS FOREL
2000C N0TEZ: ASSUMES BEST FORECAST VALLE

2914C

2020 00 230 J=t,°

2030 LY=n3{d)

ORI SRR R EDL IR D]

DNER IR EQVNIFFC =R 04Y)
2060 [F(LYEQ.DFFJ+tay (t+1)
w070 IFLX.EQLIYFFI I+t =50 041}
2030 IF(‘(.~~.4}F- JE1YIR{J+1)
209G IF(LXLEQ.IIFF LI+ =FY (L4
2100 IF(LX.EQ. o’kF’J+1) FYSQ(L+1)
2110 259 CONTINUE

2120 DO 300 Li=t,7

’ilJC
21300 FIMD MAD AND BIAS FOR EACH METHOD
2150C
2150 00 309 Js=1.,9
BATVERTEN '
2180 [FOLLLEG XX =F ()
219 IFLLLEQL2IXXI =YD
2900 TFCLL.ES.3INY(Jy=3(
2219 IF(LLLEQ.a Nt =R
2220 IFLLLLEGLS XU D=FY L)
2030 IFALLLEGAI AL =FYA L)
PG ITRCLLLIALONK D =FE o
2250 335 COnTImuys
CoA00 1 TARU Y REFRESERT EACH ARTHGD

2270 abtily=0
1280 RIAS(LLI=0
MG Al REPE
1299 B0 319 J=1,9

7310 BIABOLL) TIN5 =nd D)5 AL

2329 310 AfLL Y EABSLAKK .')-v'v PORE LRSI

23I0 BIASILLY=RIAS(LLY Y
DTG TG0 SQNULLY=aA HLL)/?.

e . LA et . 4 ~An
309 S rRAEaReE, 1200
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23800

23700 FRINT OQUTRUT

2371 PRINT 8%9,ICTR

2377 4990 FORMAT("FORECASTS FASED UPON TDENTICAL TEMAND TATA".

2373555X,"ITEN B ", 12) '
2333 FRINT 9200, ¢(L,L=1.9)

2370 200 FORKAT(//"GUARTER ", 3%, 12,8(8%, 110, 11X, "HAD" 124 "BIAS"//) ‘
2500 PRINT 910, (ACd),4=1,9)

2410 910 FORNAT("ACT DEHAND",9(1X.F53.9)) ‘
2320 BRINT 920,(F(J),J=1,9) ,AD(1),8IA5(1) 2
2439 920 FORMAT("FORECAST ", 9(1Y,F3.0),4X,F9.1,54.F9.1)

2840 FRINT 230,(Y(J),J=1,7),AD(2) . RIAS(D) !
2499 ?30FDRﬁﬁT("YL=Y(L+E) MR, FR.0T,AX.FTL T AAFRL )

2440 PRINT 940,(5(4),J=1,9),a003).51a5(3) <
4TS P46 FORM&T("“NITH 4y oo LK, ERLDY, 4‘.r° 1.54.F2 0

339 PRINT 950,{R(J),J=1,?). A0C4) EIAS (4

2490 950 FORAAT("TREND IR, FB.0) 4K FT 1L 8R.EDL 1)

2630 PRIAT 240, (FY(L),L=6,14),4005),8IA8(S)

2519 250 FORAATIVEXPO SHTE ", 2¢1.F2.0) 4%, F2.1,8%,F%.1) 7
2520 FLINT 970, (EYA(L),L= c..4).nn(o>,u.a:.: :
2539 970 FORHAT( ADARFT SHTH",9(14,F2.0%, X, 75.1,8%,72,1) !
2530 FRINT 980, (MS(J),Jd=1,9) ‘
2550 230 CORAAT("METHOL SEL",3%.12,808%,11);

1580 FYIAT §90,0FF(I).J=1,9) AT, BIAS(T)

35°0 590 FORNAT("FOCUS FORC®.%(1% JF3.0) 35,9, 1, 34,59, 1)

230 FRINT 1000,(Q¢1),I=1,20)

2590 190¢ FORMATC, L 1Y, "RAW DUARTERLY INFUT SATA"//,1X,10(F7,0,2¥),

BEDDE VIR DA IUER I BNt & IS |

25803 [DTR=ILTR+S

2ilS 1R8 CONTINUE
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APPENDIX H
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DEMAND DATA FORECASTS

Actual and generated demand data forecasts are cone
tained in this appendix. Actual demand data forecasts are
listed first followed by generated demand data forecasts.
Generated demand data forecasts are listed by normal,

trend, seasonal, and cyclical demand data forecasts,
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ACTUAL DEMAND

FORECASTS DASED UPON IDENTICAL DENAND DATA

GUARTER 1 2 3

ACT DERAND 2024. 8213, 03,
FOPECAST 10327, 9847, 047,
YLsT(Lel} 8374, 2802, 4844,
SNITH 91 13973, 15883, 12045,
TREND 1327, 3270, 4346,
EXPQ SHTH 12311, 1138%. 10450,
ADAPT SNTH 10344, 8210, ree.
nETHOD SEL 1 2 1

FOCUS FORC 10327, 9847, 6844,

RAY QUARTERLY INPUT DATA
531, 3577, 3a93. 4«08,

28350, 1428. 1739. 2794,

FORECASTS BASED UPON IDENTICAL DENAND

QUARTER 1 2 3

ACT DEMNANG 13. 28. .
FORECAST 28, 2. 30.
YLav(Lel) 29, . 3.
SAITH §1 154, 151, 154,
TREND 38, 48. 4,
EXPO SHTH 30. 30. 1.
ABAPT SATH 32, is. 8.
METHOD SEL L] 3 H

FOCUS FORC 13, 48. 27.

RAU QUARTERLY INPUT DATA

10, 1. 4. 8.
14, 1. L 12.

FORECASTS BASED UPON IDENTICAL DENAND

GUARTER 1 2 3

ACT DENAND 2432, 2834, 3451,
FORECAST 2038, 2224, 2208,
TLeY{Le1) 2098. 2243, 2146,
SHITH &1 2242, 2992, 2902.
IREND 2003, . a2mn.

EXFO SATH 21835, 2180, 271,
ADAPT SHTH 2201, M, 2140,
NETNOD SEL ¢ 3 1

FOCUS FORC 012, 3201, 2902,

RAU QUARTERLY INPUT DATA

192, 342, 3313, $3s.
[T A 77, "w?. 110z,

4

8749.
9923,
9094,
15621,
39,
10193,
0481,

1
8923,

1344,
2388,

DATA

12.
13.
37.
9.
33.
13.
4.

2.

7.
1.

DATA

Jez8.
2274,
b2 L Bt
1938,
314,
2208,
2105,

)
3930,

190,
2,

9940,
7700.
9024,
$328.
9876,
9460,
9923,
L]

7700,

.
2790,

19.
It.
1.
24,
1.
33.
43,

24,

1.
3.

1

VIR
2388,
2432,
4246,
¥4,
2203,

222¢.

3
244,

404,
%0,

DATA FORECASTS

10578,
7908.
8213.
9384,
8238.
611,
9323.

H
9259,

422,
2397,

A3,

16.
0.

3462,
2850,
28%5s.
4023,
3749.
2004,
3.

1023,

LIT N
9?1,

10332,
7940,
9031,

12340,

11823,
9493,
9129,

94468,

186,
2548,

7.
1s.
.
.
20.
32,
a.

20.

3.
4.

3401,
2709,
3451,
4z,
4042,
W18,
23%2.

1042,

432,
83é.

8773,
8912,
8749,
10470,
10498,
#350.
9366,

9448,

2972,
1031,

14,
7.
1.
12.
13.
29,
",

3352,
2988,
Js26.
3647,
4730.
7.
29%.

34628,

24},
93,

8975,
1483,
940,
10307,
10801,
9448.
354,

9940,

1974,
2899,

7.
26.
19,
3.

2.
is.

?.
b

3543,
3147,
pITYN
Jass.
4085,
2985,
.

Jeét.

s07.
.

1TEn 0 ¢
HAD dlas
1240.3 -380.4
1262.1 ~950.2
3235.¢ 2945.8
2893.3 =17231.4
1366.0 943.0
682.4 -108.9
1382.0 -304.4
ITEN 0 2
NAD 1AS
1".? 9.2
10.1 9.2
.4 9.1
13.3 1.9
1".3 10.9
19.3 19.4
10.0 3.3
TR 0 3
HAD BIAS
842.1 -942.1
468,46 ~349.9
23 1922
845.3 “21.4
77.3 -927.3
909.2 -909.2
3232 2435.9

v ';Vm”'.\' o
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FORECASTS DASED UPOM IDENTICAL BENAND
GUARTER 1 H 3

ACT DERAND 4013, 1887, 3199,
FORECAST a8, 3400, 344é.
YLav(Le) 2930, 3143, 3433,
SAITH o1 3934, 4349, 4444,
TREND 2454, 2642, 3820,

EXPO SATH 3382, 1318, 338s.
ADAPT SATK 3008. 2992, 3138,
METHOD SEL 3 1

FOCUS FORC 3950, 4349, 3446,

RAU QUARTERLY INPUT DATA

902, 1047, 1023, 928.
1133, LL1 N n3. 304,

FORECASTS BASED UPON IDENTICAL DENAND
QUARTER 1 2 3

ACT DENAND 994, 33, ARV
FORECAST 1080, 942, 937,
YLsT(L*t) 990. 988, 972.
SHITH ¥ 1004, 1067, 944,
TPEND 1032. 1102, 1004,
EXPO SATH 833. 884, 983,
ADAPT SHNTH 1. 138, P13,
METHED SEL 2 1 4

FOCUS FORC 9%0. 983, 937.

RAU QUARTERLY INPUT DATA

20S. a9, 224, 127
253, 254. 232, 374,

FORECASTS DASED UPON IDENTICAL DENAND
QUARTER 1 2 3

ACT DENAND 1393, Jors. 2974,
FORECASY 3323, 3338, 3233,
TLat(LoN) 3302. 3490, 1183,
SAITH M 4283, 4229, 3427,
TREND 1924, 3739, 3470,

EXPQ SATN 3200, 3243, 3240,
ADAPT SATH 338, Joes. 3034,
METHOD SEL [] ¢ é

FOCUS FORC e, 2947, 2947,

RAY GUARTERLY INPUT DATA

1013, 924, 22, 2e3.
2. 92, . 330,

DATA

2400,
k.
1954,
3452,
a8,
3490,
1333,

[}
3244,

78,
422,

DATA

1221,
932,
947,

195,

1030.
8.
4.

1030.

220,
159,

DATA

2943,
3343,
3390,
3e3o.
3591,
Nz,
1023,

¢
2947,

140,
205.

3

2643,
3482,
4033,
2970,
4832,
3408,
3520,

3282,

432,
824,

1508,
992.
14,

1329,
934,
"z,
"3,

1329,

223.
43,

20,
Jaay,
3393,
3622,
3747,
1373,
Jom2.

[
2747,

7.
40s.

¢

2742,
1500,
3957,
2581,
4035,
3656,
1590,

2381,

832,
792.

18691,
949.
933,

1403.
978,
924,

931,

1483,

228,
418,

s
§73.

86

251,
3424,
3199,
2209,
2644,
3543,
3374,

4
2209,

720,
3313,

1891,
104S.
1"z,
1974,
1286,

943,

132,

1974,

211,
574,

2601,
3080.
2978,
233,
283,
3240,
3084,

2334,

932,
636,

2448,
3.,
2408,
21129,
2009,
3389,
3833,

2
2009,

289,
496,

2085.
1083,
1223,
207¢.
1546,
1013,

998,

2074,

7.
$23.

2444,
32472,
2943,
203,
2374,
3188,
3023,
4

2038,

1029,
748,

2143,
1348,
2643,
2320.
1849,
J2a4,
3202,

2663,

1162,
s22.

2012,
125t.
1508.
249y,
2100,
IRRR N
1108,

2499,

210,
503.

'

2191,
3033.
M,
2.
1826,
3045,
a7,

H
1925,

72,
3.

ITen o 4

242.1
823.7
423.1
1087.3
7.2
829.2

390.4

1R (LN ]

4034
424.9
139.3
330.¢
50.7
542.0

133.4

ITEm 0 4

11,3
492,

30%.1
“ue.e
220.3
300.3
$20.3
4“M72.9

1591

AS

~493.4
-4172.0

4.8
1.0
~359.2
~341.0

-16.3

BLAS

42.0
3i8.2
1738
197.0
31,0
234.0




NS

FORECASTS DASED UPON IDENTICAL DERMAND DATA 11ER s 7

QUARTER 1 2 3 4 H] [] ? [] ? nad bias
ACT DENAND 2410, 2314, 2043, 2009, 22%2. 2380, 224t 2133, 2073, L4

FOKECAST 2541, 2577, 2414, 2332, 2494, 2445, 2304, 23152, 2335, 259.9 2358.8
TLTiLe1) 2574, 2574, 2724, 2614, 24186, 2318, 2043, 2087. 2222, 2%6.8 179.¢
SAITH 9t 2781, 2440, 8., 1975, 1884, 2128. 2275. 2404, 2434, 291y 7.4
IREND 2532, 1820, 2983. 3304, 21981, 1276, 1750, 2333, 2004, $22.4 13.3
EXPQ SHTH 2094, FAFL 22, 34, 2356, 2348, 2287, 2247, 2248, 159.1 3422
ADZPT SHTH 244y, 2504, 2204, 2586, 2483, 2435, 2397. 2307, 2237, 249.2 249.2
nETE0D SEL 4 3 S 3 4 3 3 2 4

FOCUS FORC 23382, 1820. 2237. 2248, 1384, 1274. 2249, 2404, 2252, 326.3 -112.8

RAY QUARTERLY INPUT DATA

439, 33a. e, 428, 482, 782. 759, 331, 482, 732,
(LI 335, igo. 459, 895, S18. S00. 360, 347. 439,

FORECASTS BASED UPON IDENTICAL DEMAND DATA 1TER D 8

QUARTER 1 2 3 ] 5 [} ? ] ? nAD BIAS
ACT JENAND 3s. 29, 34, 49, ", 58. 82, 63, 89,

FORELAST 8. 32, is. 1a. 0. 39. (T8 s2, 1. n.a -1.9
YLsYtLet) [TH ., 57. 4, 38, 29, I, 4, an, 18.4 ~6.0
SNITH M 220. sA. 3. 3. n, 32. 9. 17, 100. 3.8 32.1
TREAD 59, oS, 9. 48, 38, 20. 29, a8, 3. 8.0 0.8
EXPD SATH 14, 21, 2. 3. 3, 33, 3. 3. 38, 19.8 -19.8
WDAPT SNTH 17, 1. 8. 4. S0, 42, 8. 3. a0, 18.1 -12.1
NETHOD SEL 1 t [ 2 [y &« 1 2

FOCUS FORE 1. 3. 3s. a0, 8. 44, 4. 52, 40. 12,6 -10.7

RAU JUARTERLY INPUT DATA

,. 14, 1. . 7. 4. 9. 24, 1. 13,

4. S. sS. . a. 9. 19. 7. 1. 4.
FORECASTS BASED UPON IDENTICAL DEMAND DATA ITEM e ¢
OUARTER 1 2 3 4 3 [} ? ] b4 NAD DIAS
ACT DERAND 27. R, 12, 10. .. 4. 8. 9. 19.
FOPECAST v, 3. 22. 23. 23, 24. 21, 12, 8. 11.2 9.9
LTI 19, 2. 39. 0. 27. 21, 12. 10. 8. 10.0 7.0
SAITH 0 33. 5. 43. 30. 20, 7. 3. 2. ", 14,4 12.3
TREND 27. 1. 34, 2. 2. 13. 3. -4, -10. 12.7 .4
EXPQ SATH 21, 20, 2. 0. i, 2. A, 21, 18. 1.8 13.9
ADAPT SATH 4. 22, 24, 28. 8. 28, 24, 22, 12, 13.1 12,8
NETHOD SEL ¢ 1 [} 4 1 1) 4 H )
FOLUS FORC 1. 7”. 2?. 17. 23, 24, 3. -4, s. 10.0 3.0

R8U QUARTERLY [NPYT DATA

3 1. 2. b ’. 3. [N 8. 2 10. 1.
2. s. 4. V. 1. 3. 0. 3. 3. 4,
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FORECASTS DASED UPOM IDENTICAL DENAND DATA

GUARTER 1 2 3 ¢
ACT DENAND 122. 8. L1 73.
FORECAST 74, ", 123. 124,
TLa¥(Let) 101, 132. 148, 159,
SAITH 8t 164, 144, 2. 3.
TREND 139, 228, 292, 173.
EXPO SATH 104, 109, 121, 129,
ADAPT SHTH 103, 106, 124, 138,
METHOD SEL S 1 3 3
FOCUS FORC st. ”. 123. 3.
RAU QUARTERLY INPUT DATA

14, s. 2. 20, 135,

3. 3. 10, 3s. 2.
FORECASTS BASED UPON IDENTICAL DENAND DATA
QUARTER 1 2 3 4
ACT DENAND . [} 8 b2 1.
FORECAST 19, 124, 122, na.
TLeYiteY) 149, 143, 140, 109,
SALTH N 144, . 3. 10.
REND 145. 199, 1, 73.
EXPO SATH 9. 108, 14, ni.
ADAPT SATH 126. 148, 139, 130,
NETHOD SEL 3 3 3 3
FOCUS FORC ro0. 70. 38. 10,
RAV QUARTERLY INPUT DATA

8. 38. 1. 16, 42.

1. ’. 2. 14, 12,
FORECASTS BASED UPON IDENTICAL DEMNAND DATA
GUARTER 1 2 3 [}

ACT DERAND ", 1087, 845, 22e.
FORECAST 1030. 99, 97s. "9,
Tistilet) 1019, 718, {121 33,
SAITH ot 1062, (318 3044, 2845,
TREND 60, 282, 84, 1049,
EXPC SHTH 1008, 942, 36, 1S,
ADAPT SRIN 1002, ”o. s2. a4,
nETHOD SEL L] H 2 )

FQCus FORC 240, 282. 84y, 1.

RAU QUARTERLY INPUT DATA

2142, 2. 279, 0. J4a
. 143, 240, 140, 1%

7.
12,
122,

3.

??.
122.
127.

3.

32.
S.

1
13,
’8.
18,
-2,
104.
130,

1.

33,
.

6462,

950.

(L1
2308,

7at.

1028,
1oy,
4

”"e.

190,
74,

”.
100,
.
%0,
24,
t1e,
14,

24,

14,
.

71.
.
a4,
1"z,
-3,
1.
1,

“,

.
12,

[
ava,
108y,
2603,
r?e.
3.
1078,

988,

202,
37,

88

62.
m.
4.
147,
37.
104,
1.

Ht.

40.
0.

72,
84,
8.
a4,
-3,
80,
92.

40.
17.

419,
8’e.
843,
s,
m”.
”e.
1my.

[ 248

199,
100.

37.
12,
75,
144,
24,
100,
77.

4.

44,
1.

74,
73.
3.
224,
-33.
2.
42,

7.
14,

400,
831,
229,
499,
nz,
a%%.
107,

98,

49,
0,

3.
100.
77.
128,
-t4,
9%,

o,
0.

47,
70.
b1,
1%2.
40,
70.
4.

70.

32,
[N

.
m.
482,
S14.
81,
aer,
1900.

b2,

176,
244,

176N &

4.4
3.1
$9.4
4.
.
40.1

3.4

17EN 0

44,7
4.2
1.8
.0
18.4
54.7

21.8

1TE8 0

1%

1%.4
36.8
9.0
4“0
4.0
33.8

-12.3

1AS

139.8

N
7953
-32.1
1491
1244

-13.9

N

e il
a . 3 i

g
a SAZLLL

|
!
f
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e 24

%
5
v
FORECASTS JASED UPON IDENTICAL DEMAND DATA
QUARTER 1 2 3 4 H ‘ ? ]
ACT DENAND 29. 1. 3. 70. [TH . . n.
FORECAST 1069, 1041, [ 78s. +85. 470, 360, 247,
TLav(Let) 1140, N7, 418, 0. 2y, 2. . .
SAITH #1 430, 1z, 0. 9. 0. 346, 385 aa.
TREND 1011, "y, 108, -266.  -741, oS35, -%67.  -dla.
EXPO SATH ", 974, "4, 823, 706. 569, %1, 363,
ADAPT SATH 1119, 1148, 27, 206. 739, 548, 3. 137,
METHOD SEL 3 3 3 3 3 H 2 ]
FOCUS FORC 430, 197, 0. 0. 0. 344, 31, n.
RAU QUARTERLY INPUT DATA
283, 197, 322, 204, TN 232, 225. 232, 228.
1. 1. 21, 10. . 14, 1. 10, 4.
‘ FORECASTS BASED UPON IDENTICAL DEWAND DATA
! QUARTER 1 2 3 ) L] ' b ]
ACT DEWAND 4436, 4233, S339.  Save. 4835, 3713, 2730, 1483
FORECAST 4827, 4397, A3A9.  A258. 4187, 3758, 4263, 4899,
TWar(Len) 3998, 3283, 3184, 4298, a436. 4233, SM3.  S499.
SAITH B 8089, %95, 4633.  10195. 7073,  Se¥s.  S4v1, 2292,
TREND 2190, 3509, (437, 3458, 3425, 3683, 7307, 7144,
EXPD SATH 4848, AYS. 4137, 4189, 4223, 4223 4ae8. 4488,
ADAPT SATM 43520, 4034,  2965.  3086.  334s. 3543, 363é.  AONN.
1 NETHOD SEL 9 1 s 2 2 1 s 3
] FICUS FORC  4427. 4397, 4349, 4693, 4436, 4233, 4263, AeSe,
RAU QUARTERLY INPUT DATA
1428, 742, 1585, 1200, 1983 743, 1. [ TI FUR
1403, 1019, 1185, 1232, 1%43. 3ss. a3. 749, S1s.
FORECASTS BASED UPON IDENTICAL DENAND DATA
OUARTER [ 2 3 4 H ‘ H ]
) ACT DEWAND 3927, 4081,  SOB1. 5124, 4262,  A3e9.  3%92. 2349,
FIRECAST 4001,  Ivas.  3689. 373 3008, 3960.  39%0.  42¢8.
Ter(Len) 38y, 3ves.  2898. 3452, 39, 4011, 5081, St24.
SeITH 11 0019, 44a0.  Js20.  9850. 9S82, 9382, 975, 393).
TREND 3746, 2 1584, 2780, 4518, 4e38.  40s¥. 4154,
EYPO SATH 32, ane. 3978, 30730 3883, IR0y, 01a3,  aldy.
ADAPT Satw 4439, 4323, 4373, 3485,  I22a J84s. 3991, 438D,
nETNOD SEL 2 ' . + . 4 ‘ 3
FOCUS FORC  JREY. 3908, 340y, 4414, Ael4, 4438, s0e%.  Aela,
RAY QUARTERLY INPYT DATA
1979, 73 us, N, vz, 1220, 0. 2, 164,
1244, 1487, 103¢, 1330, 1297, s98. 187, 533, 1,
]
atesliions, M i ituiod e

7.
139,
8é.
377.
-199,
32,
87,

86,

1.
12.

1920,
4“3l
4938,
1224,
4240.
4493,
4438,

1274,

[ 11N
392,

2042,
4093,
282,
2048,
2.
a0,
W,

NN

0.
¢33,

ITEM ¢ 13

372.8
352.2
224.3
343.7
613.4
$93.3

121.2

ITEN 8 14

1178.7
1427.0
2081.4
2241.8
12751
1411.5

893.4

ITER 418

LT

843,27
1192.0
2604.7
1493.7

"

3.9

0°20.8

$72.8
333.3
192.7
-137.4
613.4
$93.3

¥
73.1 éf

s f

529.2
$13.2
1937.7
3534.5
374.8
-54.3

260.1 1

2.2
150.9
23,2
324.2
203.0
240.0

l4b.4

o T, e — WA




—
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FORECASTS BASED UPON [DENTICAL DERAND DATA ITEN & 14 '
Iy
i . #
: QUARTER 1 2 3 . 3 s 7 ’ ’ e ] 4
i
. aCT DENAND 10, 22. 2. 1. 3. 27. 21, 14, 12.
: FORECAST 12, ’. 10, 1". 19. 14, 19, 22, 2. 12.8 -0.2
¥ YLav(Let) ., . ', 1", 10, 22, 29. 33, 3. 13.3 -4.0
i SAITH Bt 2. 12, 2. 3. 20, 87. 76. 89, 7. 7. 2.4 -
; TREND 'R 13. 1. . g 40, 54, 52, . 22.3 2.7 ¢
' EXPO SHTH 13, 1. 7. 12, 1. 13, 17. 20. 23. 12,3 -2.8 R
ADAPT SHTH ", ’. 8. 1. ’. 9. ", 17, FIN 14,1 -11.2 4
WETHOD SEL 2 s 3 3 3 2 1 H ¢ :
FOCUS FORC ’. . 7. 3. 29, 8. 29, 2. 23. 12.8 [ !
-
RAY QUARTERLY INPUT DATA
’. 0. 1. 4 3. 3. 1. 2. 3. 1.
3. 1, 13, 10. ’. . 5. . 0. 2.
&
FORECASTS BASED UPGN IDENTICAL DENAND DATA 1EN 8 17 3
QUARTER 1 2 3 ‘ H s ? ] ’ NAD plas
ACT DEMAND 130. 175. 182, 139, 144. 118, "1, 122, 103,
FORECAST 173, 150. 134, 129, 1. 135, 130. 131, 138, A.1 5.5
TLstiLel) 13, ?”. 9. 122. 130. 17%. 1482, 13, 14, 38.1 ~1.2 ;
SAITH M1 128. 101, 239, 246, 218, 269. 134, 120. 158. 42,1 44,2 5
TREND 29. -4y, . 137, 117, 224, 202. 184, 133, 2.3 -20.8 3
EXPO SATH 119, 14, 11, "l 116, 128, 138, 134, 138, 2.8 -10.9
ADAPT SHTN 144, 151, 124, 121, 123. IZZ. 138, 137. 131, 1.3 -1.3
NETHOD SEL 2 1 ‘ ' 1 ] ‘ 3 ]
FOCUS FORC 131, 3. 134, 131, 17, 138, 138. 131, S8, 28.0 -4.2
RAY QUARTERLY INPUT DATA
0. v0. LR 3. st. 3s. 23. 22, 18, 37,
a8, 30. 0. 24. 2. 3. 32. 7. 3. 20.
. FORECASTS DASED UPON IDENTICAL DENAND DATA 1TEN 0 19
QUARTER 1 H 3 ] H ¢ ? ] ) NAD s
ACT DENAND 383, 224, 208, 136. 102, 110, 120. 72 94,
FORECAST 242, 284, 278, 282, 308. 288. 234, 234, 3. 132, 2.3
natiLet) 247, 2. 299, . 343, 27s. 208, 134, 102. 172.2 10.¢
O SAITH M 2. 0. 331, 301, 221, s9. 62, s1. 120, 253.3 141.2
TREND 2712, %0, 07, 027, 1. 227, 131 -3, -.0. 23,0 -13.0
: EXF0 SATH 197, 2. 234, 233, 7. 73, 262, 237, 0. 138.9 -0.2
Y ADAPT SATH 233, 202, PRI HIEN 247, 281, 270, 238, 14, 12¢.1 -0.8
e WET40D SEL 3 1 H H ‘ 3 ‘ ‘ . ;
P FOCUS FORC 302, 0. TN 210, 210. 19, e, -39, 194, 1444 RS 1% ] E
L 13
i @Ay QUARTERLY [NPUT DATA t
[ 4. 89, 4. 39. . 8. ., 1. 110, ".
! . .. 2, 20, s s, N, 3o, 260, 138,
: 1

90




FORECASTS DASED UPON IDENTICAL DEMAND

QUARTER 1 2 3

ACT DEMAND 10243, 10438, 10432,
FORECAST 7243, 7331, 704¢.
TLatiLel) 7082. 129, o9t
SAITH N1 17603, 11700, 11é8t,
19600 S00?. 0638, 12941,

ELPO SATH 3434, 4357, Sa4.
AJRPT SATH $373. 7082, 8170,
ATIHOD SEL 1 3 3
FOLUS FGRC 7243, 7331, 11y,
~AY QUARTERLY INPUT DATA
2540, 1039, 1479, 346,
2849, 3. 2844, 720,
DIV CHK AT LOCATION 000341
DIV CHX AT LOCATION 000371

FIRECASTS BASED UPON IDENTICAL DEMAND

QUARTER 1 2 3

ACT DEmAND 2335, 196. 202,
FLRECAST 22, 210, 201,
TLeY(LeY} 20y, 1es. 139.
SAITH 01 234, 298, 2.
TREND S. 103, 185,
€XP0 SaTH 243, 281, 2.
APAPTY SHTH 208. 122. 138,
nETHOD SEL 3 2 t

FOCUS FORC 234, 218, 159,
RAY QUARTERLY INPUT DATA
134, 3. 32. 84,

3. 80, \0 62,

FORECASTS BASED UPON IDENTICAL DENAND

QUARTER 1 2 3

ACT DERAND 121, 104, 4,
FORECAST 11, 193, 227,
TLaTtLeN) 28s. 253, !y,
SAITH N1 485, 174, 138,
TREND ", 291, 380,
EXP0 SHTH 14, 164, 189,
abAPY SatH 24, 4. 20.
METNOD SEL $ $ 3

FOCUS FORC ”. . 8.

PAY QUARTERLT I8PUT DATA

3. 32, 37, 13.
4, 1. 1. 1.

DATA

10337,
7661,
9947,

11704,

14602,
6380,
9071,

2
11704,

1587,
23%.

DATA

200.
210.
194,
290,
150.
212,
109,

210,

4.
49,

BATA

210,
194,

0’
190,
286.

1.

0.
1.

10481,
8474,
10243,
10799,
12982,
PARL IS
991e.
3

10248,

1409,
2713,

179,
2118,
238,
242,
243,
217,
135,

233,

82.
38.

a4,
i,

é

10545,

9304,
10438.
109435,
13077.

7801.
10283.

2
10945,

1813,
2712,

14,
4.

1.
129.
104,

-124,
142,
210.

]
=124,

9.
7.

91

9903,
9842.
10432,
10846,
12387,
8387,
10223,

1
10632,

2073.
1992,

39.
62,

73,
9.

av03.
101353,
10359,
9215,
11042,
8243.
10374,

H
10153,

24678,
1496,

219,
197,
200.
M9,
205,
208.
157,

202.

0.
a3.

1.
”.

1.
=140,
104,
129.

Y032,
10423,
10481,

9263,
103335,

f148.
10233,

9148,

2330.
2042,

2%6.
207,
178.
1.
206,
202,
147,

202.

Sé.
63,

ITER 0 1?

2413
1317.9
1511.0
e’
3292.4
1788.3

1279.4

iTEN & 20

2%.1
340
131
72.9
23.3
60.4

7.3

ITER 0 21

A

DIAS

=1430.3
-443.7
1511.0
1133,2
~326b.7
=110t

“170.3

BIns

~6.?
-21.0
9.7
-49.5
9.7
~40.4

-0.2

31a8

1340
102.4
8.4
33.0
13.7
180.¢

-13.1




FORECASTS BASED UPON IDENTICAL DENAND

GUARTER 1 2 3

ACT DEAAND 2430, 2444, 1934,
FORECAST 2254, 229. 2222,
YieY{L+1) 1930, 1922, 211,
SHITH ot 1994, 2486, 2402,
TREND 1220. 1743, 1907,

EXPO SNTH 2504, 2390, 234,
ADAPT SHTH 2130, 1831, 1944,
METHOD SEL ] 3 4

FOCUS FORC 2682. 2046, 1837,

RAU QUARTERLY [NPUT DATA

490. 400. 446, 738,
384, (17 634, 77.
FORECASTS BASED UPON IDENTICAL DENAND

QUARTER 1 2 3

ACT BEMAND 1312, 3221, 3100.
FORECAST 3043, niz. 3278,
TLaY(Let) Ja24. 322s. 3387.
SKITH #t 3789, 309, 3407,
TREND 4108, 4183, 4008,

EXPO SHTH 3444, Jns. a0,

ADAPT SATH 3303, Ja42, 2978,

NETHOD SEL 3 2 1

FOCUS FORC 23501, 3047, 3387,

RAU QUARTERLY INPUT DATA

« 723, 547, 398, 4.
§32. 744, 740. 264,

DIV CHK AT LOCATION 000341

01V CHK AT LOCATION 000379

DIV CHX AT LOCATION 000349

DIV CHX AT LOCATION 000371

DATA

1385,
2188,
2222.
2173,
2104,
37,
2140,

L]
A6,

500.
3.

BATA

2693,
3494,
3448,
3183.
3143,
ag,
3044,
4

3494,

1229,
425,

*2THIS IS TME LAST TINE THE ABOVE MESSAG

FORECASTS PASED UPOM JDENTICAL DENAND
QUARTER 1 1 3

ACT DERAND \0 2. 3.
FORECAST 9. 2. 3.
TLaT(LeY) [ 2. 2.
SALTH 04 0. 0. [N
IREND 2. 3. 3.
EXPO SATH 0. 0. 8.
ADAPT SATH 0. 0. 2
NETNOD SEL ' ' 1

FOCus FORC 0. 2. 3.

RAU QUARTERLY INPUT DATA

8. 9. 9. 1.
‘e 1. 1. 1.

BATA

3.
2.
1.
1.
9.

3.

88,
2140,
2450,
1636,
2798,
2304,
2308,

3
2044,

448,
138,

2493,
J4s8.
332,
2602,
2270.
1397.
3s.

3
3020,

724,
Séd.

230.
2208,
2044,

824,
2975.
2384,
2503.

324.

453,
0.

2258,
3224,
3221,
2443,
3203,
3381,
3182,

2443,

7.
$05.

2.
2023.
1934,

244, .

1573,
2278,
299,

244,

429.
2%50.

2034,
3244,
3100.
2174,
2928.
3309,
3182,

2176,

900.
340.

LN
4.
1.
1.

\
Q.

ITEn 0 22
[ ] * NAD
452. 1120,
1804, 1468, 889.3
1385, 8ie. 2246.?
9. 2772, 430.5
237, -sa1, 11666
2099, 1857, 1005.7
2491, 2046, 1136.3
4 2
217, -341, 403.2
42, %97,
244, 626,
1TE8 0 23
8 ? LU}
2241, 2487,
1071, 2903, 636.2
2493, 2493, $18.3
1749, 09, 2.9
1881, 1644, N
3184, 3047, 585,35
3143, 3070, 582.7
L] 2
1769, 1644, 472.2
a3, 885,
612, 790,
ITER @ 24
L} ’ nAD
8. 3.
[N S, 1.y
3. 3. 2.1
8. LN 20
2 L 2.0
1. 2, 4.3
2. 2. 4.1
3 H
.. .. 1.3
1. 1.
Q. 0.

Vias

770.2
432.2
4131
.3
9935.7
131.0

-35.3

bIAS

352.5
318.3

88.9
430.2
483,35
$30.4

slas

-t.?
=1
-1.2
-1.3
-4.3
-4,

0.4

S




FORECASTS IASED UPON IDENYICAL DEMAND DATA

QUARTER 1 2 3

ACT DEMAND 40. 2. is.
FORECAST 27. 2, 3.
YLavilet) 34, 23. 22,
SHITH M1 12. 107. 13,
TREND 39, 28. 23,
EXPO SATH .. 43. ir.
ADAPT SATN 48. 3. 29,
NETMOD SEL 4 3 4

FOCUS FORC i9. 2. .

RAU GUARTERLY INPUT DATA

2. 4. 0. 13.
10. 14, Q. 4.

FORECASTS BASED UPON IDENTICAL DENAND

QUARTER 1 2 3

ACT DEMAND 4%. . 4.
FORECAST 33. 3is. 34,
wariLen) 5. 42. 3.
SAITH B 123, 0. 100,
TREND §8. 42, 38.
EIPC SHTH 24, 28. 2r.
A2APT SHTH 3. 3. .
nETHOD SEL 2 4 4

FOCUS FORC a3, 2. .

RAY QUARTERLY INPUT DaATA

1. [ 1. 3.
13. 20. 1. 4.

FURECASTS BASED UPON IBENTICAL DEMANR

QUARTER 1 2 3

ACT DENAND 18, 8. 3.
FORECAST 19, 20. 9.
TLaTilel) 24, . 9.
SALTH 01 *0. 2. 20,
TRE~D 28, 2. 3.
EF] SATH 1. 13. 14,
APEET SATH 21. 2. 22,
408 SEL 4 ¢ 4

0.8 FORC 0. 2. 2.

RAU GUARTERLT INPUT DATA

0. ", 1. 1.
1. 18, 1. “

32.
38,
28,
13,
14,
34.
28.

8,

15.
4

DATA

40,
32.
43.
104,
s2.
32,
18,

s2.

BATA

3.
4.
29,
23.
42,
12,
1.

47,

4,

3.
32,
0,
118,
40,
7.
0,

28,

1,
7.

34,
4.
46,
2.
18
is.
24,

4%,

18.
14,

[

25,
14,
42.
2.
41,
38.
28.

29.

7.
10.

37.
47,
5t.
43.
3t.
38.
14,

ia.

3.
12,

14,
29.
3s.
1.
37,
.
.

1,

S.
9.

3o0.
30.
I8.
20.
43.
3s.
i1,

20.

1.
L

3.
40.
4%,
2.
45,
40,
40.

18.

12.
Q.

3.
[N

26,
29.
32,
0.
3.
32.
30.

29.

b
9.

3.
a2,
40,
22.
24,
40.
42.

42,

26,
27,
24,
1.

24,
23.

1.
14,

3.

.
20.
34,
28.

8.
1.

23.
10,
34,
26.
4.
3a.
42.

3.

¥.
4.

2.

2a.

ITEm 8 25

9.3
10.8
39.¢9
12,2

8.1

4.8

ITEN ¥ 26

NAD

0.4

9.2
29.8
13.7
1.
13,1

1TER 0 27

1m.2
14,9
8.9
10.3
12.3
.4

1.3

BIAS

—
o®—-86o0o0
LIt T

-2.8




FCRECASTS BaSED UPOM IDEMTICAL DENAND OATA 17EM & 28

OQUARTER 1 2 3 4 H é 7 8 ' HAD 1AS
ACT DEMAND 2. 7. 129, 133, 126, 150. 121, 127, 138,

FORECAST 314, 8. 297, 243, 23y, 226, 204, 22, 199, 78,9 76.9
LY (Lel) 205. 218, 282, ., 272. 217, 129, 133, 126, 74.3 42.4
SAITH #H 296. 288. 240, 143, 137, 104, 91. 25, 210, 82.7 34.8
TREND -84, 179, Is0. Jés. 285, 172, 9. 39, -3. 144.7 14,3
EXPO SATH 197. 204, 220, 234, 242, 237, 215, 199, 184, 2.4 3241
AZAPT SRTK 199, 204, 21, 247, 297, 298. 250, 203, 195, 81.4 $2.2
nETNOD SEL 3 2 [} 3 3 4 1 2 2

FOCUS FORC 2%, 288. 282, 195, 132, 104, 49, 212, 12¢. £3.0 23.1

PAU QUARTERLY INPUT DATA

190. 107, 8. 48. 3. 52. 42, s8. 3. 9.

St. 39, 28. 11, 35. 32. s2. 32, 11, 43,
FORECASTS JASED UPON IDENTICAL BEMAND DATA . LTEn 1 29
QUARTER 1 2 3 4 3 é b4 8 4 L1 BlAS
ACT DEMAND 1984, 1489, 17472, - 190s. 1984, 2200, 2280. 2386, 2299,
FORECAST 2347, 2324, 2429, 2328, 2244, 2104, 2012, 1972, 1985, azr.6 194.8
TLaY{Llel) 2503. 2/ 2277, 037, 1984, 1689. 1747, 1904, 1984, "7z 9.0
SHLTH 11 1980. 2044, 1598. 1630. 1969, 1813, 2328. 2522, 2434, 172.8 7.4
TREND 2184, 2543, 2049, 1478, 1284, 122, 1329, 1730, 1912, 604.2 -299.4
EXPO SMTH 2545, 2540. 2482, 2392, 2315, 2109, 2101, 2062. 2047, 405.3 255.1
ADAPT SATH 2613, 2583, 2349, 2546, 2432, 0. 2063, 1886. 1889, 308.8 270.4
rETHOD SEL 3 3 3 2 2 1 é H 3
FOLUS FORC 1980, 2044, 1598, 1430, 1984, 1689, 2012, 1889. 2047, 7.8 -148.3

FAY QUARTERLY INPUT DATA

741, 431, 391, $20. 478. 481, 424, $18. (3L “r,
184, 443, 399, 499, $43. $45. 414, 578, 549, s27.

FORECASTS BASED UPON IDENTICAL DENAND DATA | ITER 8 30

QUARTER 1 H 3 4 S ¢ ? ] ? AAD blAs
ALY DEMAND 2482, 249, 263, 230. 239, 282, 265, 283, 262,

FORECAST 170. 197, 202, 228. 242, 251, 252, %6, 281, 3.2 -34.2
warLe) 2. 3:;,. 230, 281, 282. 259. 243, 230. 23, 18.7 11,0
SHITH 0 309, pron 277, 289. 254, 70, 281, 2354, 273, 16.1 1.y
TREND Joo. 308, 330, 144, 300. 88, 280. 280, 284, 335.8 34,9
EIPO SATH 142, 1722, 189, 203. ns. 228, 234, 7. M, 2.7 -32.7
AINPT SATH 194, 220. M. 233, 2354, 258, 282, 241, 9, N AN
METNOD SEL 4 3 ] 2 2 2 2 4 L

FICUS FORC Joo. 306, 277, 249, 282, 249, 263, 250. 9, 18.1 12.¢

RAG QUARTERLY [#PUT DATA

23, I3, . 3. “. 80, 13, 39, 9. .
27, 80, o, 2. 82, s, st oS, 82, (T8

ok




FORECASTS BASED UPOM IDENTICAL DEMAND DATA

QUARTER 1

ACT JENAND 421.

FORECAST 362,
YLsYiLet) 291.
SHRITH ) 1243,
TREND 184,
PO SHTH 304.

ABAPT SHTH 309.
“ETHOD SEL t
FOCUS FORC 342.

RAU QUARTERLY INPUT
177, 107,
163, 96,

2

398,
39,
373,
1340.
347,
318.
329.
2
9.

DATA

43,
64,

18s.
3ot.
132,
147,
179,
.
21,

4
332,

83.
.

FGRECASTS BASED UPON IDENTICAL DEMAND

QUARTER 1

ACT DEMAND 1086,
FORECAST 1347.
YLaY(L+1) 1491,
SAlTH 1 1449,
TREND 1482.

EXPD SHTH 1259,
ADAPY SHTH  1382.
~ETHOD SEL S

#0CUS FORC 1242.

RAY QUARTERLY INPUT
A, 258.
347, 224,

2

1043,
1273.
1408,
1120,
1480,
1208.
1495,
3

1072.

DATA

268,
213,

8.
1263,
1159,

975,
1158,
1262.
1351,

975,

222,
127,

FORECASTS BASED UPON IDENTICAL DENAND

QUARTER 1

ACT DENAND 494,
FIRECAST 29s.
YLaT(Let) 443,
SAITH BY 433,
TREND 740.
EXPO SMIH 457,

ATAPT SATH 423,
RETHOD SEL H]
FoLus FORC 149,

RAU JQUARTERLY INPUT
0. 0.
204, 82.

433,
344,
1.
352,
842,
450,
143,
$
104,

DATA

30,
35,

447,
399,
437,
S39.
S44.
448,
444,

404,

119,
124,

281,
351,
"o,
5.
sa3.
339,
104,

H
s83.

10.
40,

DATA

(AL
1303.
1223,
toe2,
1137,
1285,
1152,

1092,

342,
280,

DATA

2.
487,
581.
863,
665,
468,
468,

406,

118,
St.

244,
332,
423.
334,
v4,
333,
424,

3
329,

",
st

974,
1279,
1046,

204,

772,
117,
1143,

804.

483,
28é.

280.
a9,
A,
172,
S40.
4732
Sty

.

9.
3o,

281,
384,
393.
267,
367,
353,
39,

267,

97.
at.

1033.
1224,
1043,

933.

402,
1182,
1138,

1043,

283.
290.

238,
437,
453,
349,
406,
449,
4%,

1
349,

92.
1.

\O

5

284.
159,
306,
299,
3t0.
348.
453,

293.

3.
84,

1021,
1070.
981,
9968,
§50.
1142,
11472,

781,

301,
165,

132.
452,
467,
3.
at,
469,
A1,

.

139,
20.

329,
346,
201,
236.
230.
350.
457,

2.

92.
103.

1093,
1049.
P14,
940.
713,
1096,
[ARE IS

14,

2%,
244,

128,
432,
312,

87,
211,
437,
ant,

87.

96.
LI

348,
134,
244,
302.
153,
329.
"ns.

134,

70.
73,

908,
1021,
924,
1048,
996,
1072.
1082,

1048,

230,
197,

102.
82,
280,
13,
133,
W08,
"y,

113,

110,

24,

17En 8

20.3
100.2
244.7
154.3

2.8
17.3

77.9

ITEn o

HAD

213.5
1230
127.4
291.3
203.1
222.7

3.7

ITEX @

205.3
164.4
121.9
194.3
4.9
203.2

n.e

12.%
20.2
209.9
19.4
10.3
2.7

11.4

213.3
1439
43.¢
S.1
203.1
222.7

5.4

122.0
139.3
112,27
194.3
163.8
180.1

8.0

2o -

stk
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. FORECASTS BASED UPON IDENTICAL DEMAND DATA 16N 0 34
-
QUARTER 1 H 3 4 s . 7 ] ’ NAD I J
AT DENAND 5. . a. “. 0. ", ", 18, 2. e .
FORECAST a4, ", 4. ss. 4. 2. 4. 48, st. 9.3 s g
YLeY(L+V) Sé. 45, 52, 1. 3t. 8. 43. 4%, 0. 0.2 3.1 .
SALTH 01 a7, 3. 7%, 0. 0. 78. “. 3. 1. 14.0 .4
T2END n. 8. s3. a. w. . a. . s1. 19.9 2.4 -
£21P0 SATH 8. ss. ss. 9. s3. 4. s2. st, 1. 1.2 .6 :
ADAPT SATH s, 0. 3. 33, 8. . 8S. 60. 5S. 13.4 13.4
NETHOD SEL 3 ] 2 ‘ 2 1 3 3 3
FICUS FORC 0. a. 3. 4. 0. se. .. 3. 1. 8.7 2.1 !
f
RAV QUARTERLY INPUT DATA
8. 1. .. . 1. . 13, 10. 8. 2.
10. 12. 15, ‘. 13, T4 14, 1, . ’.
FORECASTS BASED UPON IDENTICAL DEMAND DATA ITEN ¥ 35 b
CUARTER 1 2 3 ‘ s N ? 1 ’ np 1Y
ACT DENAND . HR s4. “. “. TR 2. s2. ss.
FORECAST 3. a2, 38. A, a. 16, 3. 16. 4. 8.3 -2.2
TLsY(LeY) 38, L1 3. 435, 47. $t. S4. . 44, 8.4 5.4
SAITH 0 8. s, st. - 91, . b6, 6. 2. n. 19.8 18,1
TREND 28. 3. 2. 6. s2. 3. s3. st. 4, 14.3 -3.1 3
EXPO SATH 3. 3. 38. 3. A", a3, A 48, as, 8.6 -3.2 g
ADAPT SATH 40, a, 44, 40. A6, 5. S6. 43. 60, 4.8 -9.$
NETHOD SEL 1 1 3 2 1 s 2 4 ‘ 3
F3CUS FORC a. 2. 3s. ”. . 1. as. %“%. 0o, 12.2 -0.4 ]
i
RAU QUARTERLY INPUT BATA
13. 12, 9. 10. 7. 13, ’. 1. 10, 1.
21. 13, 14, [ 13. 11, 1. r 8. 14,
FORECASTS SASED UPON IDENTICAL DENAND DATA 1TEN 8 34
QUARTER 1 2 3 4 H 4 ? ] ’ nAD p1AS
ACT BERAND 738, 577, 529, 503. TR 9. ns. n. .
FORECAST e, 986, 1098, 1029, 945. 800. 721, 9. 548. e "e.a
YLsriLe1) 1194, 1023, 3. 873. 73s. 577. 520, 303. 01, 2824 0204
SAITH 91 "2, sat. . s, . 282. 71, 800, 2. 148.8 12,
"END ey, 123 13, . 290, -13, 348, 126, 128, PRI 34.0
E1PY SATH 1202, 1182, 1116, 1048, 1001, e, (218 . 498, $07.¢ 507.9
ADAPT SWEW 1182, 138, 1027, 104 179, 937, 804, 79. 656, 2.4 €l
METHOD SEL 3 3 3 3 3 2 . H 2
FOCUS FORC "2, 4, TR s, . 282. 529, 126, 401, 108.4 . 2.2
RAY QUARTERLY INPUT DATA
0. . 293. 157, 4. 163. ws. 184, 9, :
123, 143, m, ”, 3. .. 9. ™, . i

96




FORECASTS DASED UPON IDENTICAL DENAND DATA

QUARTER 1 2 3 4 3 4

ACT DENAND 1123, 1528, 1533, 1575, 1593, 1431,
FORECAST 2. 1098, 1212, 1242, 1333, 1405,
YLav(Lel) 1341, 1282, 1228, 1216, 1328, 1528,
Salth m 1270, 1279, 1315, 16359, 1723, 1832,
TYEND 2027. 17359, 1384, 1350, 1308, 1740,

EXFO SATH 1108, 1143, 1140, 172, 1202, 1267,
AUAFT SHEM 1307, 1326, 1323, 1248, 1197, 1219,
RETHOD SEL 2 é 3 3 3 i

€ACuS FORC 1340, 1282, 1434, 1339, 1223. 1932,

RAU QUARTERLY INPUT DATA
3. 4. 252, 228, 349, 377, 353,
M. 7. 493, 328. ial. In. 329,

FORECASTS BASED UPON IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 3 é

5CT DEMAND 2. 87. 4, 33. b4, 45,
FORECAST 11, 120. 1uz. 110, 93. 91.
Lav(Le1) 99. 114, 18, 103, 87. 87,
Saltw M 102, 100, &1, i7. L1 72.
TREND ae. 97, 137. 72. ", 22,
EIF0 SHIN 134, 13t. 129, 123. 1é. 106,
ADAPT SKTH 124, 1, 122. 123, 12%. 116,
#{THOD SEL 4 4 3 3 4 2
JFOTUs FORC 8. 97, 137, 37. 4. 22.

RAV QUARTERLY INPUT DATA

23, 42, 22. 40. 21. 32. 4.
’. [ 16, 3. 1. 17. 17.

FORECASTS DASED UPOM IDENTICAL DENAND DATA

GUARTER 1 2 3 4 3 ¢

ACT DENAND [N 2. 9. L 4. b
FORECAST 0. 4, 8. b 3. 3.
TLETIL+t) 0. N 1. 7. [ 3.
SALTH 81 9. 4, 2. 0. 0. 0.
TREND 2. 13. 14, 8. 3. 2.
EIPO SATH 9. 1. 2. 1. 3. 3.
ADAPT SATH 9. 9. 9. 2. 2. 2.
NETHOD SEL L] 1 4 1 4 1

FOCUS FORC 2. 13, b 1. S 2.

SAU QUARTERLY INPUT DATA

9. 9. 0. 1. 1. 1. -1,
1. 1. 1. 1. 4. [N 2.

97

1553,

1391,
1533,
1501,
173s.
1320.
1330.

1301,

282,
4350,

74,
.
“n,
74,
1.
14,
101,

4¢.

-
r

24,

1.
0.

1553,
1374,
1375,
1681,
1846,
1321,
1374,

1578,

2%0.
Ja3.

3.
78.
53,
104,
19.
86,
a3.

104,

36,
28,

1482,
14460,
1593,
1635,
1277,
141,
1434,

1599,

323.
300.

3.
76.
44,
114,
18,
8.
[T

76,

3é.
12.

P
de

ITEN B

2230
1631
132.3
300.7
266.3
194.0

137.0

ITEN @

aAD

3.
32.1%
19.0
43.9
2.4
2.3

29.7

ITEn 0

»

38

ias

~233.1
-103.4
st
149,27
-246.3
-194.0

18.4

Blas

28.3
149
10.0
~11.¢
2.2
is.0

2.7

1.3
1.3
~1.6
2.4
“1.)
~2.3




v
FOPECASTS DASED UPQN 1DENTICAL DENAND DATA ITER 8 40 f
'
QUARTER 1 2 3 4 s s y s 9 (7 BlAS ki
ACT BENAND 830. 800, na, avo. e 2. 832. 538, s22. - k!
FOUECAST 1089, 1037, ”. 954, 897. 953, 719, 750. 742, 228.4 228.4 £
TLaTilst) 244, 909, 894, 909, 830, 800, 2. 490, s5a. 134,1 134.1 A
SAITH 01 720, . 798, . nz. 433, 539, 23, $37. 50.9 N :
THEND 723, s, 702, 342, 723, +58. 470, 574, 553, 7.4 -48.3 ﬂ
€190 SATH 1220, 1157, 1103, 1044, 1001, 981, [T 87, 824, 340.3 340.3 y
ALIPY SAYW 1102, 1083, 983. 3. [1IN 831, 817. 744, 72, 226.8 224.5 &
METHOD SEL ¢ 3 A 3 3 1 3 ' 3 i
FOCUS FORC 723, 443, 798. s62. nz. 433, s59. 423, 533, 7.2 -23.7
RAY QUARTERLY INPUT DATA 14
2. Jaa. 229. 349. 243, 213, 275, 1. 208. 12,
199. 22, 178, 124, 174, 176. 153, 127, 102, 140, ]
g
FCRECASTS BASED UPON IDENTICAL DENAND DATA 1768 8 & i
!
{
QUARTER 1 2 3 0 5 4 ? ] ’ HAD Biag
ACT DENAND 2040, 2127, 1940. 1944, 1812, 1780, 1919,  194f. 1003,
FCRECAST 2032, 1942, 1989, 1999, 2018,  2083. 1950,  1979.  192a. 102.4 2.3
TLATiLeN} 1995, 1979, 19s0. 2014, 2040,  2127.  1940. 1944, 1912, 1230 3.0
SAITH Wt 2001, 2038. 2140, 2049, 2011, 1942, 1418, 1989,  t@es. 135.4 28,1
TREND 1821, 2000, 2119, 1933, 2108,  290.  1939. 1757, 1424, 2034 1.4 :
E1PQ SATH 2030. 2020, 2008, 2009, 2013,  2038.  2018.  2003. 1945, 101,2 84.9 }
ADAPT SNTH 2049, 2036, 2044, 1986, 2014,  2031.  205e, 2027, 1998, 103.1 9".s
METHOD SEL 3 s 2 4 s 3 . 2 H i
FOCUS FORC 2048,  1945.  1998. 2014, 2104,  1998. 1418, 1757, 1812, 171.8 -10.8 i
i
RAY QUARTERLY INPUT DATA ‘
a7, 438, 430, 3. 17N . . s24. 48, s32.
470, 330, 3ss. 188. N us, s03. 324, S1s. 440,
FCRECASTS DASED UPON IDENTICAL DENAND DATA 1TE8 0 42
QUARTER 1 ? 3 4 3 4 ? ] ’ NAD BN
ACT DEMAND (LI SeN. 1133, 1253, teed. 134t. 1189, 1332, a7, \
FORECAST 1747, 1A, Vede.  13AS. 1222, 1S, a0, (23 ERTPLI N ! 8.2
TariLet) 199, 1081, 1922, 410, ast. 968, 1133, 1235, 1aed. 430,1 120.4
SPITH 81 1794, 9E3NA. PPTSS. 92019, 126783, 31105,  309e.  J107Y. 2743, 54194,0 36394.0 3
1CEND 1484, 1982, 1042, 183, 298, 114, ive. 1329, 2090. 88,8 -9
ELP0 SATH 1599, 1621, 1702, taea.  13S7. 1239, 1234, 1238, 132), 90,7 2.7
ADMPT SHIN 1210, ”, ”7a. ”. s, 408, . M. 902. 4.4 -310.0
#ETNOD SEL & . " 1 H] 3 2 H . .
FICUS FORC 1903, 02, r02. 383, 1272, 1323, 1323, 1233, 1eed. 40,0 3.7
RAU QUARTERLY INPUT DATA
439, 193, 303, 180. 130, 3, 1210, 1. 400. 200.
1. 202, "z, 473, 123, 430, vs. . m, 0.
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FORECASTS BASED UPON IDENTICAL DENAND DATA

QUARTER

ACT DENAND
FORECAST
TLatiLel)
SAITH Bt
TREND

EveQ SHIM
ADAPT SHTH
RETHOD SEL
FOCUS FORC

1

1705,
1673,
23508,
1702,
3093,
1915,
2571,
3

t7¢2.

RAU QUARTERLY INPUT

183,
1590,

419,
403,

H

1716,
2004,
2013,
2047,
2453,
2014,
2328,
$

2047,

DATA

293,
438,

1737,
2002.
1807.
1430,
2064.
1973,
2843,

1804,

139,
453,

FORECASTS BASED UPON IDENTICAL DEMAND

QUARTER

ACT DENAND
FORECAST
TLsY(Lel)
SAltH 8
TREND

ELFS SATH
AJART SHTN
RETHOD SEL
FOCYs FORC

1

543,
360.
602,
454,
L'
7.
354,
4

[I1 ]

RAU GUARTERLY INPUY

128.
190.

134.
133,

603,
370,
832,
sen.
@7,
383,
354,
1

[1 19

DATA

1.
126,

376,
3as.
402,
380,
2.
587,
348,

138,
128,

FORECASTS BASED UPCN 1DENTICAL DEMAND

QUARTER

ACT JEnand
FORECAST
YLat(L 1)
SAlTH 0t
REND

E€1P0 SHIN
ADART SATN
rETUOD SEL
FOCUS FORC

1

384,
554,
341

%%.
-139,
”"e.
[LI 8
2

la,

KAV GUARTERLY Lwrur

2%0.
§t.

7.

2.

I%.
301,
7y,
8433,
70.
704,
14,

9.

DATA

8e.
108,

“e,
“e.
s,
$720.
13,
612,
276,

248,

244,
118,

1498,
2034,
1496,
1752,
1207,
1978.
2333,

1494,

342,
297,

DATA

s01.
824,
(11N
410,
730.
FLAN
84,

éc,

136,
135,

DATA

“w.
486,
325,
1922,
-39,
$34.
223,

4.

01,
1o,

$

1904,
2107,
1705,
1992,

978,
1843,
2104,

1992,

1020.
704.

373,
624,
445,
$20.
(11N
4080,
e,

392,

184,
200,

461,
183,
18,
867,
131,
.
403,

LI

140,
36,

4

142,
2045,
1214,
1871,

738,
1818.
1973,

1804.

820.
696,

601,
819,
4085,
548,
29.
407,
424,

2
557,

140,
152,

ise.
318,
356,
100,
400.
.
$10.

136,

13.

99

2290.
1782,
1237,
2139,
129,
1803,
1473,

1243

4.
603,

S0,
389,
$74.
382.
315,
01,
413,

S76.

134,
e,

258,
e,
“9.
3%,
822.
480.
e,

°22.

1.
43,

2409,
1591,
1483,
2124,
1490,
1781,
1925,

2124,

"z,
406,

407,
373,
S01.
332,
3,
sn.,
01,

73,

144,
132.

173,
Ive.
LI B
70,
423,
477,
43,

.

138.
e,

2328,
1895,
1904,
2733,
22,
1806.
1743,
4

2733.

a"a,
420,

$73.
410,
378,
&N,
82,
380.
357,

380,

154,
175,

122,
Qa,
181,
208,
J4e,
o,
Sia,

208,

108.
3.

ITER 9 43

L)

332.9
441
192.2
749.8
325.
427.1

244.0

ITEN 0 W

2.9
4.1
7.1
2.5
3.y
n.2

18.7

ITEN 9 48

RIS

-74.8
-104.2
8.2
-208.9
-122.2
202

-51.4

10.0
121
14.7
2.
4.9
0.2

1ma

[T
Py ;

PO

.y




FORECASTS BASED uPON IDENTICAL DEMAND
QUARTER 1 2 3

ACT DERAND 7000. 399, 7903,
FCRECAST 8830, 7565, 7333,
YLs¥(Lel) 2472, b1 1 4045,
SAITH M 11106, 9937. 10432,
TEEND 19, 7079, $053.

EyP0 SHTH 10973, 934, 9332.
ALAPT SATH 387, 7053, 3252,
RETHOD SEL 2 4 !

FGCUS FORC 7472, 8. 5053,

RAY QUARTERLY INPUT DATA

4243, 1493, 1184, Nng.
2729, 17, 1222, 2.

FCRECASTS BASED UPON IDENTICAL DERAND
QUARTER 1 2 3

ACY DENAND a7, 1%08. 199,
FORECAST 4629, daee, ° 4228,
YLeY(LeT) Joes. 3408. 3788,
SPITH M 302, 4547, 4546,
TEEND 1103, %13, 2844,

EXPQ SHATH 931, $428. 5098,
AMAPT SHTH 318, 3099, 3258,
NETHOR SEL 1 4 2

FUCUS FORC 4429, 4444, 424%.

Ray QUARTERLY INPUT DATA

1848, 1420, 1122, 1942,

1031, 840, 1028, 1082.
FORECASTS DASED UPOM [DENTICAL DEMAND
OUARTER 1 2 3
ACT DENAND 7461, 7614, 9581,
FOIECAST 4843, 7059, (12418
YLaT(Let) $880. 4332, 4362,
SRITH 01 7131, 2407, 76843,
TREND 4797, 4183, $590.

EXFQ SATH §378. 4412, 8442,
ABaPY SAIN 3%03. a0, 4079,
NETHOD SEL 3 1

FLCys FoRC FART S 8407, 4973,

RAY QUARTERLT INPUT DATA

1778, 1838, 301, 1484.
relt, 2194, 2348, Hun.

oaTa

7144,
8304,
8020.
11024,
727,
9070,
4820,

1304,

3243,
1922,

DATA

4030.
4183,
4047,
4414,
FALNS
44848,
3784,

4047,

”y.
1082,

DATA

8047,
s483.
7022,
LTI
JARR S
4358,
4233,

441,

1538,
1967,

mz.
2234,
7000.
8083,
§045,
8854,
7244,

7000,

453,
1279,

4173,
3832,
4177,
4342,
4350,
4744,
4134,

177,

403,
903.

8352,
a1,
7481,
411,
8490,
230,
20,

w1t

1434,
1789,

7740,
4240,
4598,
9089.
me.
8244,
7304,

9089,

1354,
1263.

3844,
1455,
3905,
3988,
4792,
4578,
443,

3905.

7.
7135,

31N
1084,
7416,
8829,
948,
4914,
693,

943,

1321,

r34.

100

4132,
7374,
7v03.
10741,
4340,
8174,
7308,

8340,

2198,
1114,

3459,
3894,
3999,
341,
4573,
4442,
4392,

1
3999,

730.
877,

8417,
s,
858y,
8033,
10942,
r48.
7008.

[}
7372,

1645,

2107,

5182,
7583,
7144,
6332,
8042.
7970,
7819,

2481,

Tors,
1002.

3263.
4049,
4050,
3709,
4428,
a7,
4313,

4049,

1298,
706,

4313,
7948,
0847,
6953,
97%%.
%21,
2730,

817y,

2010,
1443,

4932,
7324,
7747,
4385,
837,
7928,
7881,

4383,

1e1e,
1329,

2964,
a2,
Hnrs.
Jay.
3725,
4339,
4243,

Jaey,

ye8.
446,

18,
8007,
8352,
4003,
8398,
78,
ave,

400},

14488,
1437,

11En 0

1382.2
1284.4
2543.8
1970.5
2200
1333.8

1490.3

1TEN 0

9.7
482.0
22,49
1191.0
10035. ¢

28.0

321.8

1TEn 0

NAD

1302.9
1404.7
(L1 |
2458.4
13380
15907

1144.9

“

9484
4“%3.9
2343.8
24.3
2200.1
$29.4

M.

312.4
41.9
258.4
-30v.0
1095.4
2133

320.9

Bias

-290.°
4.0
$r3.e
.t
-544.8
-7%2.2




FORECASTS HASED UPON IDEMTICAL DEMAND ITER 0 49
QUARTER 1 2 3 4 S [} ? [} ’ NAD blas
ACT DEMAND 4S50, 44301, 45320, 47112, 47038, 46813, 44060, 44849,  44530.
FORECAST 4043, 34N, 40423, 42129, 44006, 44503, 45544, 28300, 46304, 1510.2 -3510.2
YLsviLo1) 42041, 44708, 45279, 45487, 45950, 44301, AS328. 47112, 470%3. 1261.¢ -911.0
SAITH W1 49183, 40297, 45837,  AS3I09. 48441, 46245, 48310,  4837%. 46973, 1737.5 1210.3
TREND 49455, 41307, 56618, 47488, 48755, 50215, 47034, 44205, 47338, 4649.8 4082.2
EXPQ SATH 37564, 38993, 40354, 41381, 4229%. 42896, 43222,  44000. 44412, 4542.8 -4542.8
AUAPT SATH 38101, 39317, 40712, 42145,  A3I74. 43929, 42914, 43440, 44SI1Y, a9t -1,
METHOD SEL 3 2 e L] 2 3 1 2 1
FOCUS FORC 49183, 48297, 45799, 43487, 48755, 44301, 48310, 44300. 47038, 18723.3 3.9
RAU QUARTERLY [NPUT DATA

9624, 4399, 4242, 8792, 10773, 272, 9947. 12047, 13422, 103431,

9535, 12510, 11773, 11390, 11439, 12484, 11530, 10635, 12229, 12132,
FOPECASTS BASED UPON IDENTICAL DERAND DATA ITER & 20
QUARTER 1 2 3 L] H 6 ? 8 ? NAD §As
ACT DENAND 114770, 121214, 135883, 144441, 183132, 145190, 189070, 194400, 177948,
FORECAST 133454, 133853, 131932, 128887. 123052, 125495, 133752. 137479, 13995, 30340.1 -23848. 4
YLsrcLety 129333, 129773, 131020, 128896. 116770, 121214, 135883, 146481, 18311 26403.4 «2190¢.3
SHITH 0! 134232, 114040, 118707, 12741%. 124938. 182006, 193528, 212945, 214304, 20838.5 3174.2
TREND 109313, 142633, 129490, 116131, 89415, 141840, 162084, 141034, 147091, 250971 -20337.3
EXPO SNTH 121993, 121551, 125184, 125971, 124083, 123309, 129984, 130079. 134690, 30936.2 -29255.9
ADAPT SRTH 123143, 121918, 11204, 174743, 113604, 11432¢. 111429, 114363, 124210, 400871 -38493.0
METHCD SEL $ 3 2 2 3 3 ] q 4
FOCUS FORC 1372378, 134490, 134690. 120098, 116770, 182006, 1935528, 212943. 147091, 18167.7 1549,
RAU JUARTERLY INPUT DATA

40435, 37838, 3IS478. 28804, 40390. 28771, 28913, 312%9. 40832, 28414,

8189, 11133, 43278, 43285, 34767, 37804, 47334, 42185, 3297, 3182,
FORECASTS JASED UPON IDENTICAL DEMAND DATA ITER & 51
GUARTER ] 2 3 4 L 4 ? ] 9 HAD
ACT DERAND 3435, J242, 2. 3813, 3813, 3033. nn., 1873, 20682,
FORECAST 4824, a2, [LITH 574, 4091, 39%8. 200, 4184, 3444,
L) 472, [TTY 8 4404, 4735, 3433, 31247, 3723, Jet1l. 3533,
SALTH » st19. 4027, 3938, 4508, 3057, 3328, 3490, 2. 1998,
IREND 04, 5492, a2, 3283, 2043, 3001, e, 2142, 213,
EXPY S»TW 3332, $343. 3227, 35113, 9y, s, 4332, 0188, 403?
ALAPT 4T 4393, 4342, 4533, HILH 3519, s, a0, a2, 40e9.
NETNOD SEL ! ] 4 2 4 4 ‘ 3

3
FOCUS FIRT w20, 4247, 39S, 4600, 843, 3242, ny, 2147, 213, he D J
RAU JUARTERLY [WPUT DATA

002, 1143, are. 1500, 1200, . Bat. 1931, 11, a2,
", a1t "0, 1210, 228, . N 406, arr, r20.

101




GUARTER

FORECAST
TLaYiL)
3 SAltN
F TREND

} ACT DENAND

EXPD SATH
ADAPT SATH
METHOD SEL
FOCUS FORC

133.
118,

QUARTER

ACT DENANB
FORECAST
ILsTiLe))
SALTH M
TREND
£XPQ SATH
ADAPT SHTH
METHOD SEL
*FOCUS FORC

582,
306,

GUARTER

ACT DENAND
FORECAST
TLatiLet)
SHITH &1
TREND
EXP0 SATH
APAPT SATN
~ETHOD SEL
FOCUS FORC

182,
o,

130,
a4,
184.
309.
101.
42,
497.
2
194,

RAU GUARTERLY INPUT

180.
4%,

1822,
1743,
142,
1219,
033,
1430,
1408,
3
2023,

RAU QUARTERLY InpPUT

422,
178,

.
Na,
S,
313.
e,
2.
450,
L]
LN

RAY QUARTERLY INPUT

le8.
9",

.
%7,
392.
34é.
212,
452,
444,
3
3r2.

DATA

125.
143,

H

1312,
1683,
1449,
13354,
139,
1438,
1394,
3

1334,

DATA

434,
7.

32,
457,
soe.
301,

.
o1,

7.

DATA

ae,
",

143,
an,
320.
300,
219,
424,
440,

300,

124,
4.

FORECASTS BASED UPON IDENTICAL OENAND

1324,
1634,

c43,
1543,
1232,
1499,
1381,

1363,

340,
at,

FORECASTS JASED UPON IDENTICAL DENAND

7.
$33.
e,
82,
124,
RALIN
834,

32,

1,
45,

FORECASTS DASED UPON IDENTICAL DENAND DATA

3.
407,
356,
342.
304,
412,
399,

384,

13,
as.

DATA

1511,
1563,
17711,
1971,
1995,
1509,
1440,

1”71,

373,
495,

DATA

329,
490,
la3.
281,
118,
S48,
953,

108,
",

343,
3s6.
350,
301,
210,
399,
395.

301,

139,
(18

1714,
1470,
1527,
1304,
1402,
1513,
1584,
2

1470,

ns.
383.

342,
27,
3.
319,
173,
0L,
483,

.,

174,
.

297.
183.
324,
401,
a1,
194,
404,

324,

82.
9.

1430,
14917,
1812,
1988,
1542,
1513,
1431,

1312,

J40.
13r.

397,
a7,
326,
376,
134,
[ITN
3.

378,

22,
14e,

102

351,
337.
333,
152,
342,
186,
13,

353,

52,
100,

1541,
1534,
1924,
1928.
1385,
1518,
1358.
1

1138,

342,
332.

145,
382,
282,
349,
135,
430,
340,

182,

136,
13,

297,
J40.
323,
“w2.
152.
373.
27.

162,

e,
.

1332
1819,
1511,
1793.
1774,
1314,
1297,

1411,

432.
Jos.

537,
Jas.
329,
399,
243,
e,
104,

194,

T4,
103,

243.
147,
43,
433,
237.
367,
.,

343,

67.
30.

1524,
1622,
1Ma,
2013,
1640,
1334,
138.

1354,

409.
338,

53¢,
0.
i,
e,
i,
3%,
327,

LN

(L
119,

1TEM 0 32

Ll

7.4
344
0.2
7.3
$0.4
2.7

34.0

1TEN &

9.2
103.3
2308.2
291.1

72.4
180.3

197.2

1TEn 0

190.3
141,1

“.?
202.3
193.3
213.3

7.0

s

4.3
2.4
32.0
-36.8
0.4
7.2

349

312.3
-12.4
146.5
-18.¢
-$3.¢

-180.3

16,7

"o
-t3.3
-11.3

-201,?
12).4
7.3

=431




[P PO

—~—

-

o it

FORECASTS DASED UPON IDENTICAL DENAND
OUARTER [ 2 3

ACT DERAND 2. s, 28,
FORECASTY 103, 170, 177,
YLat(Le) 190, 137. 125.
SRITH 81 m, 228, 250,
TREND 1"3. 210, 220,
EXPQ SHTH 169, 167. 1468,
ABAPT SATH 189, 102, 134,
rETHOD SEL 3 4 3

FOCUS FORC 218, 225. 220.

RAU QUARTERLY INPUT DATA

n. 37. 2. 33.

15, 90, 4. 104.
FORECASTS BASED UPON IDENTICAL DEMAND
QUARTER 1 2 3
4CT DEMAND $96. 337. 157,
FORECAST 887. e32. 977.
Lav(len) 930. 1003, 795,
SHITH ot $22. 687, 451,
TOEND 1. 1ha, 1000.
€XPO SHATH [1 248 736, 799,
RDAPT Smin 798, . 914,
~ETHOD SEL S 3 3

FOCUS FORC 24, 370. 370,

RAU QUARTERLY INPUT DATA

349, 90. 233, 130.
118, 19, 1. 1.
FORECASTS JASED UPOM IDENTICAL DEMAND

GUARTER 1 2 3

ACT DERANS 103, LIEN 397,
FORECAST 1890, 41, 432,
WYLty 482, 450, 422,
SAITH W 30, . Jae,
TREND 493, 2. 123,
EXPO SAtH e, 2. 486,
ADAPT SATN 19, 2. 493,
PETHOD SEL 3 4 3

FOLUS FORC 1%, hEL N .

RAU QUARTERLY INPUT DATA

134, . ", 143,
122, 133, 74, 0.

OATA

A1,
103,
180,
275,
152,
1”21,
140,

273,

a8.
28,

DATA

3.
919,
742,

T 120,
779.
793,
235,

120.

206,
t.

DATA

373,
436,
103,
341,
343,
449,
“,
4
N,

5.
108,

72,
204,
2.,
294,
215,
181,
144,

294,

33.
9.

773,
$9s.

48.
21,
753.
854,

48.

188.
1.

408.
413,
403,
lsa,
43,
%4,
.,

2
493.

13,
148,

297,
194,
213,
237,
283,
188,
1ét.

.

0.
74,

1.
420.
332,

0.

-244.
670,
7%4.

Ja.
0.

a“e,
432,
e,
3ve,
33,
a“s,
422.

s,

4,
113,

230,
222,
268,
348,
401,
204,
174.

401,

39.
37.

1.
74,
157.

0.

-621.
Se7.
37,

210,
0.

440,
408,
387,
1es.
225,
435,
425,

113,
o9,

F24
.
280,
292,
280,
215,
21y,

28y,

33.
.9,

1.
104,
“w.
e,
=341,
42,
432,

pa-1 8
9.

33,
247,
272,
387,
33s.
227,
222.

33

$1.
73,

52,
300.
3.

0.
-383.
370.
44,

190.
S2.

1760 ¢ 33

87.4
9.2
43,2
4.4
8.7
8.8

45.4

ITEN 8 54
RAD

$50.2
Q92,9
133.7
573.0
$18.8
5944

72.9

[${1. 1 14

21

-57.4
-41.0

23.4
=10.8
-48,7
-01.8

14,8

5%0.2
82,0
2.3
13
8.3
b}

40,2




—

FORECASTS DASED UPON IDENTICAL DENAND DATA l1TEn & 52

QUARTER 1 2 3 4 $ é 7 L} ’ NAD slas

ACT JEMAND 10394, 9594, 10847, 10344, 9920, 11427, 10934, 10403, 10867,

FCRECAST 12353, t1é81. 10799, 10495, 10807, 109119, 10443,  10460. 10198, 979.2 107.1 £y
YLaT(Let) 11221, 10443, 10043, 10574, 10394, 9594, 10847, 10346, 920, 702.9 -130.0 R
Sattn 0 11247, $997. 9292, 12947, 11720, 10782, 14285, 11415, 10940, 1414,.5 927.9 Z‘
TREND a307. 954s. 73e3. 9902, 10198, 9810, 9955, 10175, 10434, 1080.1 -1018.2 3
EX?0 38TH 10747, 10726, 10589, 10584, 10548, 103T7. 10433, 10433, 10331, 3271 2.2

ALAPT SATN  10338. 10307, ALITH $331. 9132, 9142, 8833, 9077, 2402, 1240.2 -1038.3

NETHOD SEL ] [} 1 2 4 3 2 3 3

FOCUS FORC 13485, 10331, 7383, 10693, 1039, 9610. 147263, 10344, 103N, 1992.9 2.3 f

RAU QUARTERLY INPUT DATA

——

4095, 3411, 3382, 2397, 3328, 2248, 2443, 3002, 2730. 1644,
312 2824, 1948, 2901, 2673, 2398. 3483, 2428, 2122, 2842,

FORECASTS DASED UPOM IDENTICAL DEMAND DATA 1TEM & 59
;'.

QUARTER 1 2 3 L} S é ? -] ’ HAD Blns
ACT 2ENAKD re21, 7404, 6527, 5897, 6276, 6196, 4183, 5721, 001,
FORECAST (YA 4344, 4553, 2207, 7008. 8951, 4736, 6679, 5649, 680.8 426.1
YLat(Len) sv08, 4497, 4943, ra40, 7021, 7804, 4527, 5897. 8274, 429.9 421,0
SNrTH Nt 2829, 6267, 8204. 9. 5883, 7092, 5590. 5950, 4233, 720,90 148.2

343 ] 7149, 4243, 7941, 8444, 7133 221, s381. 5729, 4024, 893.4 457, 1
EXiG SATH 6944, 4634, 4874, 8991, 5997, 7079. 6968. 8754, 6658, §82.4 $44.2
AlLRPT SATH 60832, s, 4383, 8753, 6910. 6766, 4743, 4520, 6206, 493.4 322.5%
METHOD SEL 2 ] 1 ¢ 3 $ 2 4 [}
RULUS FORC 08, e, 4638, 7202, 6206, 2092, 6204, 5897. 6024, 396.4 172.1

RAG SUARTERLY INPUT DATA

1646, 2024, 1040, 1732, 1033, 1343, 1923, 1787, 1344, 2011,

e, 1328. 1727, 1134, 1ro8. 1202, 1847, 112, 1244. 1992,
FORECASTS IASED UPON IDENTICAL DENAND DATA ITER 0 &0
QUARTER 1 H 3 4 3 [ ? ] ' nAD Jlas
ACT SEnand 1910, 1243, 1493, 1044, 1679, 1901, 2048, 1989, e,
FCRECAST 1706, 182¢. 1887, 1439, 1789, 1794, 1423, 1494, 1293, b a20.2 «93.7
fLeteLel) 1847, 1929, 1453, 1547, 1910, 1763, 1493, 1844, 1479, 183.¢ -117.9 A
SelTn B 1847, 2044, 2048, 2038. 2632, 1858, 1923, 2434, 1993, 08,1 248.9
AL 1ns. 1302, "?. 1024, N, 1520, 1401, 2246, 1844, 3134.3 -1435.0
EIPD SATH 1497, 1335, 1575, 1569, 1637, 1642, 1667, 1206, 1499, 232.2 -232.2 3
AZAPT SATH 1747, 1218, 1734, 1540, 1320, 1484, 1515, 1828, 1538, 284.4 -223.0
AETRCY SEL 4 [} 6 4 1 1 3 2 L]
FOLLs FORC 1018, 1302. 1338, 1358, 2141, 179, 1673, 2438, 182, 280.6 ~32.1

NAU GUARTERLY IWPUT DATA

29, 297, LLLK n. 301, 90, 3246, 228. 43, .
a2, 30, 310, na. 03, . 340, 493, 444, 434,




FORECASTS SASED UPON IDENTICAL DENAND DATA 1TER 8 &1

QUARTER 1 2 3 L] 3 L} ? [ ? AAB DIAS
ACT DEAAND 673, 647, 649, 08, 478,

FORECAST 432. a4, 414, 430, 432,

TLav(Let) 629, . $70. 448, 475,

SHLTH M s14, é14, 851, 701, 548,

TREND §16. 420. $o. 223, FAR N

EXFO SHTH 444, 830, 418, 623, 634,

ADAPT SATH 832. 644, 600, 593, 618,

NETHOD SEL ¢ ] 3 4 3

FOCUS FORC 636, 613, 613, 701, §13.
RAU QUARTERLY INPUT DATA
t92. 214, 180, 140. 183, 134,

233. 163, 118, 133. 90. 132,

FORECASTS BASED UPON IDENTICAL DENAND DATA

QUARTER 1 2 3 4 S

ACT DENAND 993, 1043, 1102, 1031. 1000,
FORECAST 842, 829, 833, 878, 994,
YLzreLet) 794, 79%. 809. 904, ¥91.
SAITH mt 8435, 1004, 1. 1231, 1142,
TREND &74. 733, 713, 973. 1120.
EXPQ SHTH 909, 8ds. . 878. 901,
ADAPT SHIH 887. 842. 843, 843, 857,
AETHOD SEL s 3 3 4 2

FOCUS FORC ?29. 784. 123, 1231, 120,
RAU GUARTERLY INPUT DATA
249. 182, 228. 248, 202. 225,

74, 7. 3. 2359, 203, 244,

FORECASTS BASED UPON IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 $

ACY DEMAND 148, 132, 146, 13, 8.
FORECAST 145, 183, 17, 173. 123.
TLav(Le1) 19, 193, 133, 139, 149,
SRITH 0 132, 132. 13, 147, 187,
TREND 255, 193, 1. 132, 102.
EIFQ SHIM 7. 178, 1. 144, 161,
ADAPT SATH 204, 198. 183. 138. 132.
n#ETR0D SEL H 1 2 4 L]

FOCUS FORC 132, 134, 13, 119, 102,

RAV QUARTERLTY INPUT DATA

9. 30. 3. 4. . 30.
L1 3. n. 7. 16, 1",




FORECASTS BASED UPON IDENTICAL DEMAND
QUARTER ] ? 3

ACT DEmAND 1999, 2090, 2220,
FCRECAST 797, 877, 908.
TLaT(Le) 3z2. 873, 1287.
SALTH 8t 74482, 7334, 79758,
TREND -24. 198, 1889,
EIP0 SATH $24. 934, 700.
ADAPT SNTH 303. 239, 434,
NETHOD SEL 1 1 [}

FOCUS FORC 297, 877. 908.

RAY JUARTERLY INPUT DATA

1581, 334, 342, 184,
432, a1, 3. 785,

FORECASTS BASED UPON IDENTICAL BEMAND
QUARTER 1 2 3

ACT DENAND 189, 203, 233.
FORECAST 136. ., 138.
YL3T{Le1) 98, 133. 120,
SHITH N Ja2. 399. 323.
TREND 1. 120. 120.
EXPO SHTH 135. 134, 13,
ADAPT SHTH 14¢, 132. 135,
METHOD SEL 6 4 3

FOCUS FORC 174, 201, 201,

RAU SUARTERLY INPUT DATA

v, 39. 49. 30,

72, 28. 73. 80,
FORECASTS BASED UPON IBENTICAL DEMAND
QUARTER 1 2 3
ACT CEaand 81, 39st. 5914,
FIRECAST 130. 407, ree,
YLaT(Let) 240. e, 1494,
ELIALN 3 204800, 207781, 209349,
TREND 452, 1875, o,
EXPD SHTM 52, 203, “Hi,
AAPT SATH 0. 0. 549,
nETHOD SEL . 4 ]

FoCus FORC 432, 1874, nn,

RAG GUARTERLY INPUT DATA

2. 8. 0. 1.
b LN 0. Tery, 3.

DATA

2180,
1043,
1820.
3406.
Jig2.

924,

904,

J182.

1.
803.

DATA

229.
149,
194,
97,
244,
142,
155,

497,

22.
48.

DATA

4603,
1143,
2281,
211703,
4234,
923,
1233,

2%.

2279.
1176,
1994.
2435,
3376
1139,
T1an,

1998,

1.
319,

283,
144,
189,
3oy,
224,
151,
149,

43,
82.

7913,
15372,
811,
830a.
1907,
1222

2.

2021,

4907,

2347,
1346,
2059.
2358.
2987.
1323.
1729.

2039.

119,
M9,

248,
149,
208.
453,
288.
182.
183,

453,

8.
3.

4

8440,
2384.
39st.

11130,
7400,
1720,
011,
q

1130,

1.
-
2248,

106

2603,
1738,
2229.
551,
3390.
1504,
1947,

2551,

233.
1043,

243,
187.
253,
434,
gy,
180.
188.

. 389,

2.
7%,

7

9139,
3704,
1AK S
12519,
11248,
2399,
3941,
2

11248,

240.
2318,

247,
2100,
2389.
2786,
3635,
1679.
2001,

2784,

320.
645,

234,
207.
229.
9.
2.
190.
198.

229.

$7.
3.

9201,
4443,
4603,
10790,
10734,
3400,
$914,
L]
6403,

340,
711

2397,
2130,
2279,
2528,
2493,
1799,
2062,

4
2279,

615,
260,

179,
236,
283,
357
32¢.
209.
201,

283.

32,
7.

?

9842,
$362.
7913,
12901,
11449,
4303,
4605,
[
11440,

404,
3.

TTEM B §4

NAD

951.0
§29.3
24577.4
982.2
1177,
1079.8

620.7

ITEM 8 63

4.2
88,3
135.7
93.5
76,4
64.5

95.4

ITEN 0 4b

RAD

4778.3
a8
?1035.8
2192.4
5334.4
414,y

2491.8

-951.0
-429.3
24545.4
.4
-1127.1
-1078.8

-167.3

DIAS

-42.0
-41.0
155.7

-0.3
-49.9
-59.7

45.3

-427%.3
=3421.8
91833.0

-801.1
-3334.4
-44146.0

-843.¢




FORECASTS BASED UPON IDENTICAL DEXAND DATA

QUARTER 1
ACT DENAND 125192,
FORECAST 133371,
TLETILe) 203,
SNITH & 117795,
TREND 108794,
EXPD SWIR 147993,
ADAPT SHTH 137486,
HETHOD SEL 2
FOCUS FORC 125321,
RAU QUARTERLY [NPUT
34280. 30242,
310778, 27045,

H

117600,
130684,
114001,
114028,

79443,
141195,
126183,

3

114001,

BATA

32108,
AR

3

107987,
134729,
19120,
120535,
199133,
136780,
114439,
¢
120388,

197273,
28250,

4

112039,
131821,
126814,
114959,
108901,
134786,
113977,
[
108901,

S

109550,
123297,
125192,
109349,
103477,
132867,
122089,
H
121039,

é

168607,
119841,
117480,
10152%,
192137,
129839,
129218,
H

1013521,

?

384259,
LARMEN
107947,
181187,
110673,
125457,
126429,
3
120129,

3177949,
1194253,
112039,
432500,
115872,
122724,
123080,
3
4324600,

’

366399,
n»in.,
1095%0.
434784,
100132,
120129,
123639,
3
434704,

40226, 33344, 23087,  28444. 28904, 33443,
J4850.  24%5e. 80451, 228402,

48560, 12986,

107

1TEN 9 &2

AAD

99593.4
9748%.9
408568.7
98909.0
100248.7
914872.2

32142.4

BlAS

-a1083.1
-80220.1
-13422.4
~98449.8
-73316.9
-82122.4

-1897%.8




NORMAL DEMAND DATA

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 3 é

ACT DEMAND 472, 133, 350. S1o. $31, S84,
FORECAST e, 44, 432, "z, 407. 21,
TLaY(Le)) 341, 486, 465, 480. 472. 355,
SAITH N 770. 903, 3gs. 403, $57. $02.
TREND 184, s08. 628, S1s. 430, 278,
EXPO SHTH 370. 193, 408. 422. 432, 417,
ADAPT SATH 407, 400, 482, 445, 9. 491,
RETHOD SEL 1 3 3 L] 3

3
FOCUS FORC “o, LILN 430, 405. 430. 502.
RAU QUARTERLY INPUT DATA
149, 143, 109, 92. 33. 133, st.

[y 74, . 127. 224, 17z, 74,

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

GUARTER 1 2 3 4 S 4

aCT DENAND 504, 414, a2, $33. 545, §75.
FORECAST 465, 484, 479, 443, 4335, 4684,
MEL RN 406, 315, 00, St S04, 4.
SAITH B 822, 724, 429. 445, 354, S$13.
TREND 208. $30. 622, 539. 473, 357,
EXPOQ SATH 422, 445, 434, 447, a4, 443,
ADAPT SATH 455. 457, 315, 499, 509, S18.
mETHOD SEL 1 ] 3 L] 3 3

FICUS FORC 443, 484, 488. 443, 473, s513.

RAU QUARTERLY INPUT DATA

149, 144, 1ne, 1o, 77. 152, KE
87. . 79, 133, 208. 128, 108,

FORECASTS SASED OM ALTERNATIVE NETHODS FOR IDENTICAL DEMAND DATA

QUARTER i 2 3 4 H 4

ACT DEsAND 919, LTTN 842. 923, 942, P47,
FORECAST 8%0. a9y, 82, [L1-8 884, 8vo.
TLeYiLe) as8. 913, 907, 913, 910. 864,
SALTH 0 921, 97y, 842. a73. 927, y02.
TREND 79, 922, 821, 927. 894, 834,
EXPD SHTH 849, 878. 884, 890. 894, 889,
ALAPT SHTH 864, 883, 913, 908, N2, 912,
“ETHOD SEL 3 H 3 ] 1 ]

£0CUS FORC 21, ?79. LN 873. 894, v02.

RAN QUARTERLY [wPUT DATA

240, 218, 224, 219, 202, 21, 201,
07, IARIN k3 . . 229, 218,

103

FORECASTS

£8s,
408,
130,
596,
432,
401,
4483,

594,

‘8a.
148,

591,
435,
412,
$87.
3.
452,
496,

587.

101,
149,

934,
883,
as2.
947,
893,
883,
904,

904,

Na.
40,

433,
495,
$10.
794,
837.
423,
444,

796.

198.
74,

478,
$22.
533,
736,
829,
449,
482.

4
736,

C 186,
9.

897,
919,
925.
1022,
75,
891,
898,

é
1022,

239,

21,

448,
12,
S3t.
£7%,
s3e.
450,
443,

445,

132,
1350,

302,
S35,
8635,
5469.
$57.
488.
498,

498,

132.
150,

909,
726,
942,
02s.
238,
r01.
$04.

904,

M.
240,

99.1
120.9
170.3
173.0

84.7

4.5

100.4

HAD

74.9
91.6
103.4
131.2
4.4
49.4

78.7

=
»
©

[T SRR vRy

© O™

[N

§4.3

IS

-34.8
=31
133.4
“15.4
-63.3
-19.9

BIAS

-28.14
-23.8

82.1
-12.1
-48.3
-16.3

«“18.1
-12.¢
1.3
-6.7
-23.9
-9.3

10.3




FORECASTS BASED ON ALTERNATIVE METHQODS FOR IDEMTICAL DEMAND DATA

QUARTER 1 2 3 4 H é

ACT DEWaND 828. 792. AL 840. 833, 854,
FORECAST 811, a19. 819, g2, 809, 813,
YLEY(L+1) 789, 834, 827, 83t. 828. 792,
SNITH ot 837. LLAS 789. 798. a4, e,
TREND 74e, g4, 879, 843, 813, 744,
€XP0 SNTH 796. 803. a08. 813, 814, an,
AIAPT SATH 808. 809, 832. a23. 92¢. 832,
NETHAD SEL 3 H 3 3 [

4
FOCUS FORC 832, 881, 821, 798, 813, 821,
RAU QUARTERLY INPUT DATA
216, 214, 203, 200. 1a7. 214, 187,

191, 199, 196, 210, 240, 07, 199,

FORECASTS BASED OM ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 H é

ACT DENAND 1027, 1017, 1017, 1031, 1033, 1034,
FORECAST 1023, 1025, 1025, 1023, 1022. 1023,
TLavilety 1016, 1029, 1027, 1028, 1027, 1017,
SAITH #1 1028, 1041, 1015, 1018, 1030, 1025,
TIEND 1003, 1031, 1041, 1031, 1023, 1010,
EYFC SHTH 1018, 1021, 1022, 1023, 1024, 1022,
ADAPT SHTH 1022. 1022, 1029, 1022, 1028, 1029.
nETHOD SEL 3 3 3 4 3 é

FOCUS FORC 1028, 1041, 1026, 1018, 1023. 1028,

RAU QUARTERLY INPUT DATA

239. 239, 236, 233, 251, 240. 231,
252, 233. 254, 250, 266. 237, 255,

FORECASTS DASED OM ALTERNATIVE METHODS FOR IDENTICAL DENAND DBATA

QUARTER 1 2 3 4 H [

aC! DEMAND 782, 738. 7%, 797, 814, 819,
FIRECAST 782, 772, 769, 781, %7, 782,
YLEY(Le1) 73t. 798, 780, 783, 782, 738,
SxITH 1Y 793, 833, 734, 244, ago. 73,
TREND 568, 79, 843, 800. 785, , 705,
EIFD SATH 742, 1. 787, 282, 788, 780,
ATAPT SHTH 736, 732, 788. 780. 783, 789,
RETHOD SEL 3 H 3 . 3 3

F7CUS FORC 798, 433, 7., 744, 785, 775,

PAY QUARTERLY [NPUT DATA

208. 206. 192, 187, 170. 209, 120,
175, 179, 8. 199, 2. 194, 186.

109

842,
a09.
791,
asé.
813,
807,
224,

824,

197,
214,

1037.
1022,
07,
103s.
1023,
1021,
1027.

1027,

54,
239,

828.
732,
734,
819.
765,
755,
279,

770,

182.
W8,

816,
83s.
440,
913.
878.
g14,
818,

913,

132,
194,

1024,
1030.
1031,
1051,
1042,
1023,
1025,

1051,

284,
253,

749,
791,
797,
89s.
847,
743,
7.

¢
893,

27,
179,

824,
[
833.
837.
849,
821,
824,

824,

21t.
217,

1026,
1031,
1035,
1029.
1034,
1026.
1027,

1927,

258.
259,

781,
298,
814,
799,
810,
78,
779.

9,

201,
200,

3las

-10.¢
-0.2
12.1
=34

~19.4
=2.0

JIAS

-3.2
<2.6

2.3
1.0
~5.%
1.4

dIAS

-14.7
=12.4
7.3
-6.7
-23.4
-8.4

"n.¢




FGRECASTS DASED ON ALTERNATIVE AETHODS FOR IDENTICAL DEM4RD DATA

GUARTER 1 2 3 4 3 (]

ACT DEMAND 870. 928, 824, {118 900. 903,
FORECAST 32, 840. 858, [F1]8 ", 8s2.
YLaT{Let) 823, 878, 948. 873, 870, 828.
SRITH 01 ary. 932, 02é. 8335, 983, 843,
TREND 76, a82. 922, 887, 833, 799,
EYFO SHTH 834, 842, 842, 832, 2%é. 850,
ALIPT SHTH 8472, LLLN 24, 849, 871. 878,
METHOD SEL 3 H 3 4 3 4

FOCUS FORC a7y, 932, 842, 83s. 933, 843.

RAU QUARTERLY INPYT DATA
229, 227. 214, 210. 194, 230. 194,
1ee, 202, 204, . 237, 218, 209.
FORECASTS BASED ON ALTERNATIVE METHCDS FOR IDENTICAL DEMAXD DATA
DIV CHK AT LOC2T10N 000387

DIV CHK AT LOCATION 000377

QUARTER 1 2 3 L} 3 é

ACT DENAND . 9. 9. 91. 91, 9.
FCRECAST 14, 4., 40. 40. 40. 40.
YLaTiLet) 14, 74, 43. 42, 82, 2.
SRiTH 91 854, 834, 9. 9. 9. 0.
TREND 2. 160. 122. 78. 35, -8,
EXPD SATH 7. 20. 29, 3s5. 4. 32.
ANAPT SHTH 0. [ 61, (18 ét. 1
nETHOD SEL 1 $ 3 4 2 é

FGCUS FORC 14, N, S. 9. 3é. 2.

RAU QUARTERLY INPUT DATA

10. 4. 0. 1. 1. 14, 1.
1. t. 1. t. ”. 9. 9.

FORECASTS PASED DN ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER t 2 3 4 H [
ACT DEMAND 448, 848, 448, 448. 48, 648,
FCIECAST 548, 840, 648, (X8 e, s48.
YUY (LeY) 847, 848, 648, 448, 448, 448,
Saith N1 848, 11 648, 448, 648, 448,
TREND 847, 848. 648, (11N 849, 548.
E1FD SATN 847, (XL 548, 440, 448, 649,
A2APT SHTH 842, 847, 648, 4. 548, s40,
~ETHOD SEL 3 2 2 2 H 1
FCCUS FORC e, 6. s48, 4o, 48, 848,
RAV QUARTERLY INPUT DATA .
162, 182, 142, 142, 161, 162, 162,
142, 182, 182, 142. 142, 142, 142,

"3,
847,
824,
905,
8ss.
845,
Bs7.

848,

203.
229,

1.
19.

848,
648,
848.
(11N
448,
448,
(11K

[T

142,
162,

a8,
[ 2A
8sa.
974,
31,
833,
a4,

974,

244,
202.

10,
79,
3.
1001,
1723,
19,
0.

1001,

.
0.

440,
448,
448,
448,
848,
648.
[N

8.

142,
162,

.
983,
100.
884,
997,
962,
8sd.

é
gea.

223.
129,

910,

1.
.

0.
bae.
e,
440,
648,
448,
(LB

448,

142,
162.

36.2
44.2
3.9
3.5
n.2
1.3

9.0

-~
- . A
TR
PP A XN Y

159.0

ccoocao

[P

AL

-13.8
1.8
14,5
=8.1
-23.8
-7.3

9.3




FIRECASTS BASED OM ALTEANATIVE RETHOOS FOR JDENTICAL DEMAWD DATA

QUARTER t 2 3 4 3 ¢

ACT DENAND 1070, 980, 7. 1100, 1142, 1132,
FLRECAST 103y, 1038, 1034, 1037, 1029, 1040,
TLatiled) 9. 1092, 1074, 1087, 1079, 998,
SAITH 3 1124, 1233, J8e. 1008. 7. 1021,
THEND 0%e. 1moe. 1204, 1", 1047, 2.
ETF0 SATH ", 1018, 1029, 1041, 1049, 1034,
AZPT SATH 1028. 1030, 1091, 1073, 1083, 1091,
SETHOD SEL 1 3 3 4 3 ]

FLIUS FORC 1039, 1038. 1062. 1000, 1047, 1071,
Ray QUARTERLY INPUT DATA
4. 290, 252 233, 219, 297, 0.

229, 237, 1. 227, 334, 270. 251,

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

CUARTER 1 2 3 ] s é

ACT DENAND 182. ”. M. 184. 190. 191,
FURECAST 177, 129, 129, 127, 176, 122,
TLaY(Le1) 149, 183. 181, 183, 182, 171,
SRITH 1 194, 200, 171, 174, 186, 189.
T3END 134, 184, 197, 188. 178. 143.
€190 SATH 7. 173, 175. 176. 178, 176,
ASAPT SHTH 175, 175, 193, 180. 181, 183,
nETHED SEL 3 S 3 4 3 [
FGELS FORC 184. 200. 180, 174, 178. 1080,

SAY CUARTERLY INPUT DATA

8. 49. 45, 43, 39, 49, 39,
4. 41, 42. 4. 34, 45, 3.

FIRECASTS PASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 q H é

AT TEMAND 1003, 938, 95, 1021, 1038. 1042,
FoREcast 984, 994, 2, 983. 979, 985.
ariLen) 932, 1041, 1003, 1009. 100S. 958,
coltu ot 1014, 1073, 958, LI TH 1002, 99,
TREND ges. 1020, 1020, 1023, AL v20.
E1F0 SATH 94, ”a, 990, 983, 99, 983,
ATaPT SHTH ”y, 0. 101, 1003, 1000, 1013,
nETRD SEL 3 3 3 4 3 4

Folus FORC 1014, 1873, ”?, LT ves. 99>,

Ray GUARTERLY [aPYT DATA

NIN 242, 42, 43, 228, 243, 224,
230, 234, 32, 33, 213, 31, 0,

111

1148,
1030.

984,
1153,
1044,
1024,
1070,

1071,

3.
293,

192,
174,
7.
191,
180.
173,
.

181,

°.
49.

1081,
f80.
934,

1042,
990,
929.

1002.

1002.

238.
244,

1031,
1098.
t109.
1308,
1205,
1043,
1085,

1304,

332,
37,

172,
183,
184,
202,
200.
127,
19y,

207.

93.
a.

91,
1015,
1021,
e,
1002,

0.

”..
.
e,

284,
233,

1076,
141,
1142,
1118,
1133,
1042.
ton,

1024,

me.
298,

191,
104,
190,
184,
188,
180,
1L LN

.
9.

1004,
1022,
1038,
1019,
1032,

9.
1002,

1002,

297,
244,

7.3
94.8
90.4
135.¢
4.2
S1.6

9".3

L %4
1.z
10.3
14.7
8.0
8.4

13.2

0.0
.0
“.t
1N
14)
26.0

3.3

-28.2
=217

a"n.é
-11,3
-49.5
-17.3

“14.y
-12.6
16.3
-4.2
-23.4
-8.2

e v

Ry

e et




FORECASTS DASED On ALTERWATIVE NETHODS FOR TDENTICAL DEMAND DATA

QuARTER ' 2 3 . H ' ? s ’ nap LY ]
ACT DERAND ”s, 030. 2. 4. 918, vas, 9%, ", 81,
FORECAST 866, ”no. 077, 0s. (118 867, 0se. 07, "z, 54,7 -1e.4
TLav(Len) 8213, 03, 992, 100, 895, 830, 824, ", 938. YN ]
SAITH B} ", 1000. 829, "y, 883, 9as. 1081, e, 83.0 27.6
TREND 736, "s. "3, 871, 784, (3R 2. 3. r4.4 -8.8
EXPO SATH [} {N (118 960, 873. 884, 857 [TY N 302, 4.4 -34.2
ADAPT SHTN s, 840. 903. 898, 905, 889, [N 990, 33.4 -10.5
nETHOD SEL 3 3 3 3 3 4 ¢ .
FOCUS FORC ”1, 1900. 882. m. 808, g%0. 1081, 9%0. 17,3 18,4 E
RAY GUARTERLY 1NPUT DATA '
21, 3. 218, 212, 188. 243, 187, 208, 248. 232, ;
195, 200. 203, 228, 203, 224, 210. 240, 200. 8, \
FORECASTS DASED ON ALTERNATIVE NETHODS FOR IDENTICAL DEMAND DATA *
QUARTER 1 H 3 4 s [} ’ ] ¥ nAD L ‘
ACT DENAND  ° 426, 404, 403, 836, 844, 846, 450, 821, 827, !
FORECAST 4o, 823, 822, 612, 615. 818, 418, 832, 835, 19.6 -6,
YLaYiLeD) 804, . 827, 628, 626, s04, 603, 834, [YIN 24,4 -6.0
SAITH 91 430, 437, s02. 508, 834, 628, 846, 48S. 413, 21.3 6.7
TREND §76. +35. 439, 831, 616, 580, 820. 560, 843, a8 -3.4 {
EXPO SATM so0, 3. sl4. DI 820, 817, a4, 618, 824, 16.9 -11.¢ !
ADAPT SHTH ste. 816, 831, 426 828. 629, 624. 420, 824, 13.7 -4
HETNOD SEL 3 3 3 ] 3 ] 3 ¢ 3 |
FOCUS FORC 430, 457, s24. 403, 816, 423, 824, 483, . 2.9 3.4
RAU OUARTERLY INPUT DATA
142. 182. 133, 153, 1435, 144, 144. 151, 172. 140,
143, 149, 130, 159, 129. 187, 132, 143, 149, 163,
FORECASTS DASED ON ALTERNATIVE mETHODS FOR IDENTICAL DENAND DATA
QUARTER 1 ? 3 [} s [} ? L] 9 nAD LT
ACT DENAND 90, ", 945, 1003, 1020, 1024, 1032, 978, 980.
FORECAST 979, 979. 7. 40, 988. (20N 7. 999, 1003, .0 -13.9
TLaYiLen) 9, 998. 988. 993, 290. ", s, 1008, 1020. 45.2 <114
Satth a1 199, 1054, (TR 34, 1004, 962, 1024, 1095, 1001, 0.3 14.4
TREND 893, 1003, 104?, 1008. 974, e, s, 1053, 1018, 84,3 3.2
EXPO SATH LI 9, s, ™. 974, o8y, 94, 972, 082, e -24.8
ADAPT SHTN 9% 83, 1, ”". 9”1, s, 203, 9, 9s. NN ] -*.3
METHOD SEL 3 H 3 ' 3 'y 3 ¢ ‘
FOCUS FORC "y, 1084, 2. ”a, 74, %3, 5. 1098, ”"s. 3.0 .4
RAV QUARTERLT INPUT DATA
LN 282, 244, 3. 223, 240, 223, 238, 22, %3,
2. 32" 2, ™, 0. 247, 238, 290, 32, 2%,
112
Ve 3
S --ll-ll-llllIllllll-lllllllllillllllll;i




TREND DEMAND DATA FORECASTS

FORECASTS DASED ON ALTERMAIIVE NETHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 b 4

ACT DERAND 399, 3492, 304, 788, 964, 1143,
FGRECAST 139, 208, 204, 210, 24, 318,
YLeriLel) 87. 298, 74, 3. 399, 342,
Sl 0 14312, 18534, 1972, 2143, 1920. 1334,
ThEND -20. 435, 402, “a, 505, 585,
E2P0 SATH 103. 110, 147. 197, 239, 239,
ALAPT SATH 130, 132. 214, 214, 243, 283,

NETHOD SEL t 2 4 4 4 3
FOCUS FERC 130, 208. 224, 444, 305, %83,

RAU QUARTERLY INPUT DATA
3. 82. 34, 29. 1. 48. 1.
o, 7. 143, 218, 130. 293, 320.

FOXECASTS DASED ON ALTERMATIVE AETHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 H ]

ACT DERAND 2972, 3230, 3547. 4003. 4388, a2,
FLRECAST 1050. 1318, 1608, 1930, 2219, 2604,
TLaY(Let) 134s. 1e7s, 2297, 2642, 2972, 3234,
SAlTH 0 Ja39. 3848, 3790, ‘rie. 4524, 457,
TEEND 2480, 3203. 3744, 4000. 4289, 4529,
EXPQ SHTH 1014, 1206, 1424, 1448, 1929, 2190,
ADAPT SNTH 1218, 1944, 1974, 2297, 2842, 2972,

METHOD SEL 3 4 4 4
FOCUS FORC 3438. 3948, 3744, 4008, 4280, 43529,

KAW QUARTERLY INPUT DATA
133, 130. 107, 184, 240, 192, 407,

732, 942, ?30. 1043, 1190, 1208, 1274,

FCRECASTS BASED ON ALTERNATIVE NETHODS FOR IDENTICAL DEMAND DATA

GUARTER 1 2 3 4 b} é

ACT DEmAND 70s. 793, 0989, 1040, 1139, 1271,
FCRECAST 2. 31, 400. a4, 313, $98.
TLatiley) 320. a2, 189. 400, 706, 783,
SALTH 01 699, 936, 9435, 11335, 1243, 1289,
TREND e, 324, na, et 1021, 11354,
EXPO SRTH 30s. 327, b1 102, 42, 530.
AAPT SATH he. nz. 348, 4900. 1AM 408,
AETHOD SEL 3 3 3 3 3 3

FCCUS FORC 0. 3. 143, 1133, 1243, 1289,

RAU OQUARTERLY INPUT DATA

v, . ”. . es. "o
e, es. e w3 . 1. e,
113

1344,
390,
306,

1783,
911,
308.
293,

1783,

19.
401,

062,
2932.
3547,
Sier,
4962,
2445,
3234,

4
5197,

S$12.
1393,

1388,
689,
[ 11N
1443,
1343,
802,
242,

1443,

100.
387,

1407,
335,
788.

2197,

1291,
404,
383,

1291,

200,
.

$303.
1324,
4003,
5881,
sa3o,
2773,
3567,

4
3430.

448,
1431,

1453,
a20.
1040,
1819,
1306,
490,
$e),

1304,

187,
33,

1398.
493,
994.

1879,

1436,
520.
406,

‘4
1438,

34,
484,

5é60.
1870,
4368,
3298,
5704,
3992,
4008,

3704,

710.
1562,

1570,

3.
1139,
1829,
15e8.

703,
1021,

1588,

187,
4“2,

nAD

4t9.9
04,9
3862.5
2947
488.0
0.9

Jo4.0

20211
1344.2
255.3
139.3
2348.Y
1214.2

203.3

LY ]

3740
428.9

79.4
132.2
442,
$72.4

42.3

8148

«419.9
-504.9
3842.5
=271.8
-608.8
-44?.7

-202.7

BIAS

-2021.1
=1344.2
233.3
-61.3
-2346.9
~1214.2

1471

-374,4
-420.0

”a
=134.3
~442.9
-372.4

0.4

preey

Ep——cs Y




FORECASTS kASED OM ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 3 ]

ACT DEmand LI 132, 1402, 1927, 2360, 2453,
FORECAST $53. 840, 464, 93, 7. 1,
YLaY(Le) 04, 3. 461, 777, P44, 13,
SAITH M 829, 1167, 1184, 1223, 2410, 2834,
TREND St 704, 780. ?30. 1283, 1675,
EXPQ SHTH 422, 836, 448, 672. 728, 809,
ADAPT SKTH 11N 648, 92, . 706. 798.
NETHOD SEL 3 3 3 3 3 3

FOCUS FORC 029, ter. 1184, 1723, 240, 2834,
RAU QUARTERLY INPUT DATA
190. 197, 143, 138. 132. 192, 131,

227, 120. a9, 328, 622, 493, 743,

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 3 é

ACT DEMAND ", LILN 493, $78. 438, 692,
FORECAST 158, 188, 220, 23%. 298, 153,
YLaY(Let) 102. 281, 300, I TH ans, 444,
SHITH 1 333, s44. 53é. 601, 4467, 488,
TREND 240. 384, 498. 359. 813, 437.
EXPO SATH 133, 158, 188. 223, 242, 298,
ALAPT SHTH 142, 123. 234, 27%. J30. 389,
NETROD SEL 3 L) 4 4 3

4
FOCUS FORC $35. [T1H 498, 359, $13. 437,

RAU QUARTERLY INPUT DATA
18, 7. 36. 28. 20. s2. 45,
100. 1135, 129, 131, tel. 178. 183,
FCRECASTS $ASED ON ALTERNATIVE WETHODS FOR IDENTICAL DENAND DATA
DIV CHX AT LGCATION 000347

DIV CHK AY LOCATION 000377

QUARTER 1 2 3 4 H ¢

ACT DENAND $32. 39, 744, %4, 112, 1254,
FORECAST 28, [? 150, 214, Joa. 492,
YLaYiLsY) 4“. 120, 293, 29, $52. 634,
SALTH ®1 4027, 4500, 4130, 8. 1a1e, 1298,
TREND 105. 30, 3. me 950, $121.
EYPO SHTH 1, 2. 7, 139, 232, 3
ADAPT SATH 0. o, 144, 212, 24, 352,
nETHOB SEL 4 ] L] 4 ] 3

Facus FoRre 103, Ive. 3. 72 1930, nn,

RAU QUARTERLT INPUT OATA

1. 1e 9. 1. 1. $. 1.
112. 149, 208, 2950, 13s, 320, ja,.

7

3014,
1082,
1482,
3427,
2339,

943,

992.

3
3427,

1951,
8986.

748,
402.
495,
n”e.
7ne.,
337.
436,

772,

43.
207,

?

1393,
329.
rse,

1912,

1312,
408,
(31

4
1312,

4",
39y,

3273,
1352,
1927,
3949,
3035.
1140,
117,

3v4e,

19.
929,

7.
.
$78.
872.
810.
384.
489,

872.

9.
206,

1441,
695,
948,

1743,

1530,
518,
784,

1530,

123,
400,

3440,
1623,
2300.
3940,
355%.
1372.
1783,

4
3938,

180.
1040,

82e.
528,
438,
8.
944,
434,
570,

844,

100.
233.

1402,
838,
1112,
1718,
1801,
N,
9o,

1441,

e,
464,

1327.7
1091.9
265.7
$10.0
1423.4
1346.2

239.7

304.4
213.0
45,7
4.4
354.2
284.8

(L 294

723.4
S3.é
2544.2
170.7
s
857,90

173.1

-1322.7
-1001.9
129.0
-610.0
-1423.4
~1344.2

84.0

[2(3

-223.4
«331.4
23442
-143.2
-810.3
-432.0

-121.4




FORECASYS DASED ON ALTERNATIVE RETNODS FOR IDENTICAL DEMAND DATA

OuarlER 1 2 3 4 3 [

ACT DERAND 1804, 1921, 2188, 2373, 2970, 2740,
FLoECAST 807. 2?29, 1047, 1230, 1414, 1607,
TLaTiLeY) 1028, 1242, 1424, 1612, 1804, 1971,
SAITH 0 1991, N9, 2247, 2435, 24%4, 2808,
TREND 1435, 1814, 2130, 2376, %49, 710,
EXPO SATH 24, e, 97, 1081, 1226, 1375,

ADAPT SHTH 842, 1028, 1242, 1428, 1612, 1804,
AETNGD SEL 3 4 . 4 4 3
FOZUS FORC 1991, 1. 39, 2378, 2348, W10,
RAV QUARTERLT INPUT DATA

131, 130. 143, 14y, 191, 244, 274,

“s. 314, Sé2. 2. 482, 709, 752,
FOTECASTS BASED OM ALTERMATIVE METHODS FOR IDENTICAL DENAND DATA
D1+ CHK AT (OCATION 000347

DIV CHK AT LOCATION 000377

QUARTER 1 2 3 [] H ¢
ACT DENAND 182, 348, 498, 1090, 1429, 1757,
FORECAST 6. 24, . 39, 9. 194,
YlareLer) 7. ", 38, 6. 183, 344,
SRITH &Y 2%52. 4428, 4206, 13506, 15241, 11961,
TREND [N 97, 72. 121, 349, b LN
EX*0 SHTH 3. . 184 2. 52, 1s.
ARAPT SATN 0. e 3. 3. . 76,
NETHOD SEL 3 4 ] 4 4 4
FOCus FoRC 252. 4428, 72. 121, 349, 759,
RAY QUARTERLY INPUT DATA

4, 1. 0. 1. t. 7. 1.

30. 114, 199, 319. 453, %4, 328,

FURECASTS BASED ON ALTERNATIVE NETHGDS FOR IDENTICAL DEMAND DATA

QuaRTER 1 ? 3 4 b é
ACY DEMAND 1284, 1299, 1398, 1658, 1. 1934,
FCRECAST e, 700, 907. 899, 1001, 1126,
neriben) 716, 11, 1036, 1182, 1286, 1289,
SALTH MY 1549, 1893, 1484, 1820, 1949, 1891,
TREND 7. 1432, 1657, 1844, 165, 1645,
E1F0 SATH 340, 440, 724, 815, r09. 03,
azaPt SAIN 27, s, 9. 8. 1004, 1140,
nETROD SEL 3 L 3 L] 3 3
FLIUS FORC 1549, 1893, 1437, 1020, 14935, 1950,
Ray OUARTERLY INPUT DatA

112, 107. 102, 120, 107, 228, 161,

. 124, 137, 8. Say, . 11

2932,
17v2,
2138,
3022.
292,

3.
1924,

3022.

322,
809.

1.
444,

2086,
1226,
139,
Stoe,
i920.
1047,
1248,

2104,

0.

$80.

mai.
1994,
2373,
3240,
3180,
1700,
2154,

4
J130.

3.
843.

2.”

374,
1080,
4323.
2048,

104,

4%9.

2048,

3a.
476,

2032,
1420,
1438,
2439.
2223,

1184,
1361,

]
2439,

ise,
320.

3307.
187,
29579,
.
331y,
1874,
2375,
4

3.,

430,
203,

2433,
80s.
1428.
1253,
2574,
401,
9.

4
2574,

1.
803.

9

08,
1348,
1910,
2200,
2248,
1.
1600,
‘

2240,

[ALN

1109.8
7%7.7
110.8

7.4

1302.4

949.2

8.8

1154.8
981.2
6340.5
60,3
12294
1188.8

982.4

20%.5
e
183.1
142.%
828.3
o%3.0

me.?

slas

-1100.8
~787.7
110.3
-435.9
=1302.4
-949.7

4.4

blAS

11348
-941.7
4340.3
-560.3

-1228.4

-1180.8

-30.3

Bins

-703.3
-427.4
1560
-19.2
-928.3
~498.0

1380




FORECASTS BASED OM ALTERNATIVE METHODS FOR JDENTICAL DEMAND DATA

QUARTER 1 2 3 R} 3 é

ACT DERAND 31946, a4, 4379, 3100, 3319, $900.
FORECASTY 120%. 2007, 2460. 2807, 3144, %48,
YLaT(Le1) 182, 2875, 3224, 3607, 1946, Q4.
SHITH m1 4318, aan., 447, S140., Se4t. 5372,
TREND 3e74. 4371, 4862, 116, 5397, ETIA I

EXFO SATN 1287, 2008. 2249, 3. 2810, 3091,
ADAPT SHTH 2004, 2349, 2851, 397, 3580, 1949,
NETHOD SEL 4 4 3 3 3

FOCUS FORC Jazs. a3, 1862, 5140, 5397, 5877,

RAU QUARTERLY INPUT DATA
149, 238, 2. 2. 420. 612, 402,

995. 1087, 1184, 1323, 1515, 1497, 1345,

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 ) ¢

ACT DEMAND 54y, 24677, 28351, 3093, 3288, 3447,
FCRECAST 1471, 1857, 1831, 1998, 2170, 2352,
YLsY(Le1) 1794, 2027. 2194, 2326, 2349, 2477,
SAITH M 2839, 2894, 2902, 309%, na. 34354,
TREND 2430. 2739. 2944, 3098, 3238, 3349,
EXPO SMTH 1513, ‘818, 1732, 1840, 1998, 2134,
ADAPT SATH 1820, 1791, 2027. 2194, 2374, 2349,
METHOD SEL 3 4 3 3 3 3

FOCUS FORC 2439, 2894, 2954, 3093, 332, 3484,

RAU QUARTERLY INPUT DATA
2232, 274, 303. 342, 368, 454, 454,
430, 8. 732. 793, 180, 879, 3.

FORECASTS DASED ON ALTERNATIVE NETHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 L) S [

ACT DENAND 1243, 1569, 1982, 2435, 2874, 3279,
FORECAST ol7. 432, 874, o4, 907, 1113,
LT Let) 370, 437, 744, 3. 1243, 1569,
fFLIAL N 1] LA 1912, 1990, 2822, 3221, 3837,
IREND o3, . 992, 1383, 1893, TS
ETF0 SHTH Ses. 00, 029, 493, 803, 954,
ADAPT SHIN 408, 410, 836, [T1N 200, 1024,
nETHOD SEL 3 3l b ] 3 3 3

FOCUS FORC 3. 1312, 19%4. 2822, 3221, Ja37.

RAY QUARTERLY INPUT DATA

", 178, 136, 149,

123, 183, 1.
12y, a3e, Sie. (38 (3

. s, L2 LN

6209,
3702,
4579,
6409,
6133,
3389.
4210.

3
4409,

728,
1712,

38352,
2323,
2031,
3492,
3389,
2277,
2877,

3492,

313,
980,

3409,
1333,
1942,
a,
3207,
1138,
1320,

e,

4308,
43389,
5109,
2012,
4200,
3733.
4572,

7012,

134,
1731,

174k,
2738,
3093,
Iv61.
3830.
2440,
20351,

3941,

404,
994,

193,
1703.
2033,
@,
3948,
1447,
828,

A
L1238

6904,
4743,
3519,
7050.
4979,
49090,
3101,

6979,

240,
1898,

3933,
2918,
328s.
4007,
3983,
2810,
3093,
4

3985,

421,
1068.

L4

408,
2040,
2874,
a1,
4454,
1208,
2382,
4

15,

2248.%
1503.4
200.2
175.3
2390.4
1908.1

190.4

1021.4
714.7
7.8
7212
1235.9
v02.0

82.2

NAD

1239.2
1382.¢
9.2
[ 2o NS
18801
17394

002

diag

~2243.3
~1503.4
235.1
-13.2
-2390.4
-1908.1

83.4

BIAS

-1071.4
-716.9
243
-6.2
-1233.0
~902.0

79.2

31as

-1230.7
-1382.¢
194.9
“649.0
-1090.1t
“1229.4

192.4




GUARTER

ACT DENAND
: FORECAST
. YLaY(LeD)
: SHITH 01
TPEND
ErPO SATH
ADAPT SATH
NETHOD SEL
FOCUS FORC

1

P46,
$32.
497,
814,
355,
310,
34,
3
4.

RAU QUARTERLY INPUT

173,
150,

9.
174,

H

708.
300,
23.
1040,
445,
933.
543,
4
1040,

DATA

",
193,

784,
.
834,
97,
.,
333,
412,

831,

131,
247,

7.
395,
493,
m,
924,
.
$03.

93.
345,

1033,
812,
744,

1084,
8s0.
&1,
432,

1084.

178.
270.

FORECASTS ASED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

1128,
444,
708.

1083,
823,
833,
584,

1053,

9.
254,

FORECASTS YASED ON ALTERNATIVE NETHODS FOR IDENTICAL DEMAND DATA

QUARTER

ACT DENAND
FORECAST
MS AR
SEITH o1
TREND

EXPO SHTH
ALAPT SATH
NETHOD SEL
FCCUS FORC

1068,
322

OUARTER

ACT DEMAND
FORECAST
YLav(Lel)
SAITH #t
TREND

€1F0 SAW
ADAPT SATH
#ETHOD SEL
FOCYS FORC

20,
1354,

1

1283,
264,
193,

2383,

s0.
220.
233,

1

204,

RAV QUARTERLY InPyT

101,
428,

790,
233,
323,
2434,
302.
9.
273,

4
302,

AAV JUARTERLY IwPuY

‘“,
13,

2

1344,
138,
22,

4628,
389,
240,
235,

]
133,

DATA

9.
52¢.

2

%2,
3e2.
332,
22%.
9o,
L.

32,

4
17”0,

DATA

30,
RS

1947,
427,
$97.

3901,

1126,
328,
332

1124,

39.
11

43s.
0.
8185,
3.
e,
349,
404,

t1a,

0.
0.

4

2491,
334,
yo02.

311,

1584,
442,
441,

4

1588,

19.
834,

1089,
483,
IALN

11190,

108s.
a2,
LRI

110,

17,
490,

2907.
738,
1283,
4739,
2146,
611,
8353,

2148,

110.
834,

1206,
582,
790.

1288,

1084,
293,
3,

1004,

139,
33,

3307,
993.
1564,
3584,
2864,
801,
983.

664,

7.
929.

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND.DATA

3.
3o,

117

1204,
700,
744,

1232,

1050.
&59.
873,

1232,

121,
328,

INs.
1272,
1947,
a2t
3427,
1030,
1367.

4121,

4,
1076,

1408,
26,
83s.

teal,

1234,
403,
704,

1440,

1",
Jes.

1138,
824,
9.
1491,
1308,
219,
704,

1401,

.
279.

3966,
1692,
2481,
4748,
a9,
1321,
189,

4149,

248,
1107.

1342,
[ L 2%
1080.
1794,
1343,
700.
79,

179,

246,
334,

1224,
f01.
103¢.
1310,
1207.
706,
a30.

4
1207,

191,
334,

4383,
2095.
2707,
a2,
4448,
1638,
2307,

4448,

283,
n2n.

14359,

199,
1206,
1508,
1330,

101,
1014,

1330,

200,
ar.

322.0
299.3
121.4
169.7
320.4
344.7

123.9

RAD

1909.3
1473.0
1296.2

851.4
2100.3
19941

6.0

$41.2
187214
14,2
173.8
440.3
Sev.}

149.2

As

-322.0
-2%0.3

8.0
-103.3
-370.4
~346.7

10.3

-1909.3
-1473.0
1296.2
-3940
-2103.3
~igr4.1

~323.4

~341.2
~347.4
9.4
=15.9
~440.3
~34v.3

4.2




SEASONAL DEMAND DATA FORECASTS .
b
b
FORECASTS DASED ON ALTERNATIVE METHODS FOR ILENTICAL DENAND DATA i
QUARTER 1 2 3 4 H [ 7 [ ] 9 #AD - B1AS t
[
ACT DEMAND 1392. 1399, 1400, 1399, 1399, 1399, 1399, 1401, ta00. )
FORECAST 1404, 1400, 1400, 1397, 159, 1400, 1401, 1396, 139, 3.3 [ B
YLeY(L#1) 1400, 1401, 1400, 1292, 1392, 1399, 1400, 1399, 1399, 3. -0.4
SAITH Nt 1385. 1384, 1388, 1381, 1394, 1462, 1390, 1397, 1403, 7.6 -6.2 .
TREND 991, 1795, 1803, L TH 987. 1798, 1910, 991, 994, 405.9 -42.9 Y
EXPO SHTH 1440, 1432, 1428, 199, 1414, 1411, 1409, 1407, 1408, 19.¢ 19.4 i
ADAPT SHTH 1557. 1549, 1443, 1497, 1564, 1602, 1637, 1673, 1647, 175.8 175.8 :
=<ETHOD SEL 3 t 1 1 1 2 3 2 2
FOCUS FORC 1388. 1304, 1400, 1392, 1396, 1400, 1400, 1392, 1399, 3.2 -3.4
RAU QUARTERLY INPUT DATA
s32. 351, 178, 1350, s22. 332, 174, 330. $23. 3s52. A
148, 340, $10. 153, 1462, 349, $30. 353, 149, 348, v

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 17 2 3 4 S 4 ? ] ’ MAD 21as

ACT DERAND 23. 756, 701. 431, sS40, 7%2. 227, 744, 783.

FORECAST 648, 442, 8726, 79%. 7350, 47¢0. mns. 792, 738, 103.1 -13.4

YLevlLot) $77. $93. 738, 983, 923. 756, J01. 831, 349, 180.7 “17.4

SHITH &1 1483, 1506, 1230, 1313, 830, 482, 878, 853, 824, 108.¢ 2.7 [
TREND a3, 896, 074, 973. 1132, 943, 402, $12. 5. 3od.¢ 19.4 [
EXPO SHTH a98. 833, 813, 942, 838, [ AL i, 77s. 730. 110.3 ”.r;

ADAPT SATH 836, s22. 438, s01. 737, 2. 742, 72, 37, 130.5 =29.¢

NETHOD SEL ] t 1 1 [ 2 1 é 3

FOCUS FORC 758, 730. 478, 795, 730, 637, 201, 2. 57, 7.3 -3.4

RAU QUARTERLY INPUT DATA

292, 18, 41, 292, 239, 3s. 80. 223, 245, 187,
298, 193. 78, 132, 228. 1", M. 107. 245, 1%0.

FORECASTS BASED ON ALTERNATIVE RETHODS FOR IDENTICAL OEMAND DATA

QUARTER ! 2 3 [} H] . b [} "’ nap dlas

ACT DEMAND 7%, 2%, 722, 11N 2. 718, 0%, 700, »33.

FORECAST 118 o, 827, 415, 423, 870, M LA 04 .. ~12.4

TL2VLeT) 440, a4, 700. m. . o0, . o C 2 -0 )
ELIAL R 1) 710, 746, 122 B 743, (11N o588, . ", ”. “.s 2%.¢

TREND 543, 723, 747, 7. 782, rea, 9. [N LN a2 -0.2

E1PG SATH 73s. 7. 214, ne. HL 214, AT FARIN 708. NI 14,4

ATAPY SATH 839, 920, 9. [} 8 [TY8 (YL 8 LR o, .03, bLN -44.7

SETHOD SEL 3 1 S 1 ' S ! 1 ?

#ICUS FORC 730, 244, 27, 208, 403, 420, 708, hATIN 704, NS 1.1

PAY JQUARTERLT [WNPUT DATA

|
210, "W, 119, 201, tes, 122, 168, "2, 108, 1y, 1.
Ve, 17, Tes. 200, 148, 1a8. 2. (R4 187, 13, i

1138




FORECASTS BASED ON ALTERNATIVE NETHODS FOR IDENTICAL DERAND DATA

QUARTER 1 2 3 4 $ é

ACT SENAND 33, 801, 842, 817, 294, 948,
FORRCAST 801, 798, 803. (X s, 793,
nattLen 775, 7. 423, LI} 233, 904,
SAlTN N1 948, 849, 924, 9er. 813, 734,
TREND 492, 893, 899, 814, 841, 992,
EXPQ SATH | -1 3. 834, 240, 943, 3b.

ARAPT SHTH 784, 7461, 730. 778, 820. 24,
BETNOD SEL ¢ 1 4 L}
FOCUS FORC 923, 803. 803. 823, 281, 803,
RAU QUARTERLY INPUT DalA
249, 192, 159, 223, 238, 140, 161,
201, 200, 192. 240, <126, 186. 24é.

FORECASTS BASED OM ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 3 é

ACT DENAND 1579, 1487, 1534, 1301, 1457, 1573,
FORECAST 1448, 1433, 1447, 1511, 1493, 1448,
TLaY(Lset) 1406, 1409, 1512, 1394, 1579, 1487,
SKETH 81 1606, 1613, 1438, 1880. t49a, 1379,
TREND 1229, 1843, 1442, 1495, 1603, 14793,

EXPQ SATH 1528, 1542, 1534, 1348, 1534, 1541,
ABAPT SATH 1428, 1373, 1304, 1404, 1492, 1504,
NETHOD SEL 4 1 3 4 1 $

FOCYS FORC 1530, 1474, 1467, 1520, 1605, 1448,

RAU QUARTERLY INPUT 3ATa
473. 35, 282, 422, ), 277. 288,

370, 185. 32, “e, ns. ., 448,

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QuaRTER 1 2 3 4 S )

ACT JE8AND o, 337, f02. 333, 514, 408,
FORECAST s22. 493, s08. $40. 521, 497,
YLsT(Let) LL118 4%, S48, 409, 391, $37.
sAtt 1 448, 489, 734, 680, 329, 4489,
TREND 292, [{TH 38, 240, 540, 599,
EXP0 SATH 402, 573. S48, 374, 5727 389.
ADAPT SATH 477, 29, n, "ue, 49y, 18,
*ETRO0 SEL + 1 H * 1 b

FOCUS FURC 393, ., Soe. S84, . 97,
RAU QUARTERLY INPUT DATA

23, 1. 22, 177, 129. 1. [ 1
113, 140, . 194, . 1721, 2.

119

787,
a313.
242,
894,
f28.
837.
818.

823.

212,
129,

1433,
1534,
1536,
1874,
1734,
1544,
1497,

1320.

400.
33t

42,
Tee,
%92,
498,
702.
72
523,

149,
123,

798,
840,
812,
791,
2%0.
813.
8ts.

803.

239.
172,

1457,
1543,
1501,
1487,
1355,
1535,
1500,

1474,

444,
.

MIN
<87,
333,
$77.
“y,
‘4.
240,

87,

173,
9.

733,
813,
T4,
b Y
204,
823,
303,

797.

206.
131,

1378,
1518,
1457,
1484,
1277,
1520,
1474,

1484,

380.
239,

141,
17,

HAD

&G A S
YR -1
- I VR Y

312.4

79.7
91.4
109.5
150,27
42.9
100.7

70.3

nAD

8.8
43.8
14,0
104.5
18.0

79.2

LM )

P45

«16.0
-3
3.9
..
6.9
~08.2

-9.4

—— e

Y

T

[
1]
)




FORECAS IS DASED ON ALTERNATIVE NETHODS FOR [DENTICAL DENAND DATA

QUARTER 1 2 3 4 3 )

ACT DENAND 1491, 1472, 1403, 1320, 1203, 1434,
FORECASTY 1377, 1360, 1402, 1535, 1494, 1392,
Ta¥(Le1) 1398, 1311, 1473, 17y, 14y, 1422,
SALTH N1 1897, 1904, 1892, 1043, 1319, 1023,
TREND 1179, tne, 1421, 13, 1891, 1702,

E€XPO SHTH 1435, 1571, 1551, 13835, 1504, 1578,
ABAPT SATH 1350, 1239, 1202 1378, 1544, 1544,
nETHOD SEL 3 1 1 4 1) 2

FOCUS FORC 1449, 1440, 1402, 1333, 142, 1073,

RAU QUARTERLY INPUT DATA
402, 284, N4, 448, 443, 203. 234,

0. 38. 239, 298, 403, 261, o0,

FORECASTS BASED ON ALTERNATIVE NETHODS FOR IDENTICAL DENAND DATA

QUARTER 1 b) 3 4 5 [ .
ACT DERAND 404, 2. 343, 133. 343, a1,
FORECAST 137. 3. 321, 383, 337, 323,
TLaviLen) 70, 24, 335, e, 404, 372,
SAITH oY 3. e, 343, 47, 335, 7.
TREND 183, nI. 3. a3, 506. 8,
£XPO SATH ara. 184, 37s. 301, 382, 384,
ADAPT SATH ns. 3y, 248, 297, 318, 328.
RETHOD SEL 4 3 s 1 1 3

FOCUS FORC 404, 3s. 343. - 363, 137, 321.
RAU QUARTERLY INPUT 3ATA
139, 74, 1N 130. 87. 2. 20,

144, 9. 39, ", 14, 89. 122,

FORECASTS DASED ON ALTERNATIVE ETHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 q 3 [}

ACT DENAND 370, 204. 204. 904, 904, r0s.
FORECAST 91q. 907. 0"0?. (1L 8ye. 908.
YLetiLot) 7. 0. LI 800, 990, 906.
SRITH &1 390, 892, 907. see. 904, 920,
"end 0. (128 908, 970, 890, 209,
€XPO SATH ”"o. 910, ?10. 04, 103, 9013,
ABAPT SATH LT LITH 7. "na, 90y, 9?2,
NETHOD SEL 3 . 6 1 3 2

FOCUS FORC ”o. 2. "y, "e, are, 920.

RAV QUARTERLY IwpuT LATA

243, 229, 227, 29, ne, 229, 230.
m. 229, 3. 220, 200. . 8.

120

1380.
1438,
1407,
1443,
1281,
1543,
1514,

1403,

424,
244,

ala,
350.
343,
a3
140,
380.
326.

343.

as.
104,

903,
f08.
04,
0.
oy,
v04.
910,

904.

220,
229,

1400.
1524,
1328,
1405,
1133,
1300,
1448,

1328,

449,
423,

440,
ir.
333.
450,
370.
1.
323.

450.

9.
120.

1o.
897,
04,
903.
a80.
104,
?13.

903,

.
e,

1442,
1442,
1243,
1333,

4.
1440,
1417,

1333,

382,
323.

431,
7,
343,
481,
J4a,
JaS.
s,

481,

?0.
80.

1o,
",
904,
110,
102,
04,
ne,

9e.

229,
229.

128.7
207.4
280.7
382.9
133.1
168.4

139.1

MNAD

$3.9
r8.0
73.4
97.9
ia.7
89.1

34,9

2240
14.8
134.3
49.9
1318.3
-7.0

-40.5

-49.2
-4,
32,
~26.0
~9.4
-89.1

14,1

i
b
»
}
b




FCRECASTS DASED OM ALTEFNATIVE RETHODS FOR IBEMTICAL DEMWAND DATA

QUARTER 1 2 3 4 3 é

ACT DEMAND s8s. at, . 500, ale, %2,
FORECAST 433, 449, 4435, 514, 499, 443,
TLaTiLet) n3, 414, S10. 604, 585, .
SALTH 01 192, 18, 1208, 1, 302. .,
THEND 249, 702, 498, 483, 81, 479,
E«PO SATH S48, 337, $12. 44, 534, 337.
ADAPT SHTH 427. 377, 295, 91, 499, S60.
NETHOD SEL [ 1 ) 1 é $

FOCUS FORC 492. 443, “3. 313, 49, 443,
RAU QUARTERLY INPUT DATA
b, 94, the 146. 208, 30, . 20.

114, 134, 95. 206, 83, 7%, 213,

FORECASTS BASED ON ALTERNATIVE NETHODS FOR IBENTICAL DEMAND DATA

QUARTER 1 2 3 4 H [

ACT DENAND . 14, 15, 9. 18, 2,
FORECAST 12. ’. 8. 135, 10. 10.
TL2YiL+)) 2. 3. 4. 16, 15, 14.
SKITH N 2. 2. 9. -3, 2. 28,
TREND -10. 9. -2. 22. 20, 14,
EXPO SATH 22. 18, 18, 15, 15, 15,
ADAPY SNTH 1. 3. 1. 4, 9. 12.
nETHOD SEL t [ ) 1 2 3
FOCUS FORC 12. ?. 13, 1e, 19, 14,

RAY QUARTERLY INPUT DATA

1. 1. Q. ?. 1. 1. 2.
13. 1. t. 2. 7. 7. 9.

FORECASTS BASED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND Dafa

OUARTER 1 2 3 4 S [}

ACT BENAND 1518, 1398, 1361, 1310, 12%. 1403,
FORECAST 1338, 1313, 1338, 1424, 130, 1334,
ey iLst) 1264, 1270, 1379, 1536, 1518, 13v8.
SRITH M1 15486, 1590, 1591, 1577, 1301, LYY
THEND 1153, 1495, 1472, 1534, 1649, 1340,

EXPO SHTH 1360, 1434, 1439, 1438, 1420, 1453,
ADAPT SRTM 131, 1228, 1179, 1280, 1375, 1401,
RETHOD SEL 3 1 2 1 é 2

FOCUS FORC 1403, 1380, 1338, 1834, 130, 1321,

RAU GUARTERLY INPUT DATA

427, l00. 299, "z, Ja3. e, 73,
430. 151, bl B no. . 92, ar,

403,
5.
351.
774,
.
540,
. 408.

S13.

155.
54,

35.
",
16,
43,
14,
15,
14,

43.

1.
13.

1389,
1370.
1341,
1401,
1291,
1436,
1388,

1341,

372,
.

108,
$52.
300.
604,
343,
332,
489,

443,

209,
&4,

34,
14,
1.
89,
24,
13.
17,

(18

1492,
1423,
1310.
1378,
12368,
141,
1345,

1378,

387,
I,

341,
S12.
437,
407.
221,
s1l.
443,

2.

125,
10.

30.

1427,
1388,
1258,
1378,
1123,
1380.
1321,

1321,

342,
2.

#AD

9s.8
104.9
430.0
149.1
79.4
124

71.0

HAD

1.8
12.1
17.0
13.3

1.7
1.8

8.3

74,1
130.7
123.3
3.4

Ma

5.2

3.

12,9
25.8
388.7
50.8
87.1
-37.4

-12.8

JIAS

-10.3
-10.4
10.2
-8.3
-3.8
-1.9

16,3
-1d.7
237
8.9
40.2
-40.9

-4




FORECASTS BASED ON ALIERNATIVE AETNODS FOR [DENTICAL DEMAND DATA

QUARTER 1 2 3 4 S $

ACT DEnaND Jas. 388, 383, 148, 345, 167.
FORECAST 3s8. 148, 348, 344, 346, 357.
TLavilel) 344, 347, 347, Jas. 345, Jés.
SNITH 81 - 283, 188, 2713, 74, 274, 294,
TREND 3. Sa9. 547, 151, 125, 815,
EXPO SATH 135, 333, 152, 350. is0. 333,
ADAPT SNTH g, 413, 348, 377. 41, 433,
METHOD SEL 2 ) S 3 $

2
FOCUS FORC 344, 347, 159, 159, 159. 494,
RAU QUARTERLY INPUT DATA
210. 9", q. 9. 182, 82. 1.

1. 0. 203. 82. 1. 80. 203.

FORECASTS BASED ON ALTERNATIVE NETHODS FOR IDENTICAL DEMAND bATﬂ

QUARTER 1 H 3 4 H ]

ACT DEAAND 484. 418, 470. 422, 393. 489,
FORECAST 403. 33s. 3%s. (2118 44, 382.
YLsY(L+1) 34, 345, 434, 497, 485, "3,
SHITH o1 séé. 881, 72, 623, a2, 343,
TREND 198, €20. S4S, 423, s20. S84,
EXP0 SATH 49y, 442, 458, (TR 489, 458,
ADAPT SATH 364, 3. 280, 342, 407, 420,
METHOD SEL é 1 3 4 t

3
FOCUS FORC 4454, 403, 3. 441, 520. 382.
RAU QUARTERLY INPUT DATA
193, 89. 14, 148, 153. 23. 4.

104, 13, 8. 164, Sé. g4, 183,

FORECASTS DASED OM ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 3 é

ACT DERAND 190, 186, 198, 170, 178. 214,
FORECAST 182, 180, 143, 172. 140. 140,
YLeY(Le) 129, 133, 129, 191, 190, 188,
SKITH 01 $33. 72, 14, 209, 12AM 176,
TREND 49, 149, 182, 183, 238, 232.
EXPC SATH 09, 195, i92. 192, 191, 190,
ADAPT SATH 152, 122. 718, 154, 139, 143,
NETHOD SEL - 4 ] 3 3 3

1
FOCUS FORC 234, 149, 183. 163, 140, 174,
RAY QUARTERLY INPUT DATA

”, 4", n. 1N 43, L 32,
4o, n, 43, 3r. i, 32. #.

122

147,
357.
kT
287,
382,
358,
357,

Jss.

80,
82.

03.
8
6.
620,
408,
441,
“ua.

441,

124,
80.

2.
187,
195,
241,
228,
191,
168.

113,

43,
83.

147,
356,
345,
284,
127,
357,
485,

343,

184,
9.

108,
440,
422,
493,
36,
453,
4235,

403.

157,
$9.

223,
181,
170,
209.
140,
1872,
127,

148,

47,
27,




CYCLICAL DEMAND DATA FORECASTS

‘ FORECASTS DASED ON ALTERNATIVE RETHODS FOR [UENTICAL UEMAND DATA

QUARTER A\ 2 3 4 $ [} ? ] ? #AD 1A
ACT DENAND 1150, 1214, 1248, 1199, 1186, 1079, 1048, 9%, 993,
FORECAST 1127, 1098, 1074, 1081, 1067, 1092, 1138, 1165, 1168, 11,8 -9.9
YLsY(Le1) 984. 289, 1029, 1130, 1150, 1214, 1248, 1199, 1184, 143.¢ 1.0
SHITH #1 1oe. 1184, 1294, 1348, 1238, 1287, 1130, 1012, 993. 74,2 $1.2
TREND 7864, 805. 905. 1181, 1284, 1444, 1405, 1319, 1189, 273.3 24.3
E2P0 SHIN 1138, 1102, 10860, 10%6. 1107, 1128. 1152, 1161, 1164, 107.9 4.3
ADAPT SHTH 1033, 973, 948, ?85. 1020. 1048, 1106, 1162, 118S. 148.9 -70.8
NETHOD SEL 1 3 3 L 2 1 4 3 3
FOCUS FORG 1. 1098, 129¢. 1368, 1284, 1214, 1138, 11835, 993. 7.7 4.7
RAY QUARTERLY INPUT DATA

317, 123, 319, 310, 5. 214, 238, 239. 240, 274,

332 279, 324, 304, 290. 246, 217, 272. 2414, 253,

FORECASTS BASED ON ALTERNATIVE NETHOUS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 ¥ ] ? L} ’ HAD BLas
ACT DENAND 692, 7?7, 738, I 708, 843, 441, 819, 406,
FQRECAST 673, 639, 647, 453, 449, 857, 482, 497, av9. 36.1 -9.1
YLzY(Let) 605, 5?7, 827, 478, 892, FAR N 734, 716, 708, 9.3 -2.4
SRITH 1 843, 92, 7354, 793, 718, 738. 438, 424, att. 34,7 23.2
TREMD 508, sie. 549, 712, 764, 824, §13. 784, 215, 135.6 12.3
EXPQ SATH 871, 856. 450. 4354, 883, 674, 486, §92. 495, S4.3 ~5.8
AL2PT SHTH 827, 400, 586, 04, 423, 340, 844, 494, 210, 840 -18.3
METHOD SEL s 3 3 4 2 H é 3 3
FOCUS FORC 740, 93, 754, 79%. 764, 217, 493, 710. it 2.7 2.8
.
RAY QUARTERLY INPUT DaTa

183, 18v. 1872. 129. 186, 135, 147, 152, 138, 143,

198, 171, 183. 184, 178. 141, 140, 162, 156, 148.

FORECASTS BASED ON ALTERMATIVE METHODS FOR IDENTICAL DEMAND DATR

OQUARTER 1 2 3 4 3 & 4 8 9 HAD BIAS
ACT TENAND 583. 497, 789, 848. 7068, 4g4. 353. 294, 223,
FCRECAST 206. 231, 300, 396, .7, 542, 437, 442, 444, 342.9 ~102.6
YLeT(Lot) 382, 386, 498, 4535, 585. 897, 789, 848. 206, 3332 343
SHITH ®Y 28187, 22822, 22827, 996. 1209. 834, 432, 0. 126, 8120.2 3088.3
TRING 13, (AN 648, 808, 813, 0as, %07, 1312, ”23. 1234 281.9
EXYP0 SATH 157, 202. 239, 298, 355: a2, 497, s, s98. 153.3 -187.4
ABAPT SATH 137. 124, 144, 218, 378, 512, 843, 748, 4331, 4344 -13e.
HETHOD SEL 4 4 ) 4 3 1 3 3 3 i
FOCUS FORC 818, 894, 448. 806, 813, 1044, a1, seq, 128, 1790 105,90 !
RAY GUARTERLY INPUT DaATA
19, IS q. [ 1"e. 1, . 33, 110, 100,
192, 163, 122, 192, . N, 0. . N [
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FORECASTS BASED ON ALTERNATIVE METHODS FOR IDE#TICAL DEMAND DATA

QUARTER 1 2 3 4 3 é

ACT DERAND 232, 344, . S0, 304, 15,
FURECAST 322, 274, 223, 197. 190. 216,
YLeT(LeY) 148. [1 5. 127. 232, 34,
SHITH M 3. 320, 874, 1229, 1383, 1215,
TREND -1350. =277, -233. . 307, 822,
EXFO SATH 354, 305, 256. 230. 230. 257,
ABAPT SHTH 2586, 148, 48. Sé. 84, 145,
RETHOD SEL 2 ] H 3 4 2

FOCUS FORC 148, 40, 376, 37s. 37s. 622,

RAU QUARTERLY INPUT BATA

109. 135. 140, 1. 88. at, 14,
84. 108. 140, 139, 132. 93, s1.

FORECASTS DASED OM ALTERNATIVE NET“O&S FOR IDENTICAL DEMAND BATA

QUARTER 1 2 3 [ H I

ACT DENAND 81, 553, 348. 248. 247, 504.
FORECAST 645. 857, 454, ss2. $73. 345.
LV (LeD) 334, 576 881, 898, g, 553.
SHITH W 1407, 1495, 1285, 484, 210. 9.
TREND -108. 10, 11740 1222, 1094, 537.
EXPO SHTH 301, 156. 481, s49, 801, 591,
ADAPT SATH 208. 196. 387. 855, 895, 734,
HETHOD SEL 1 2 H 3 3 [
FOCUS FORC 485, 857, a8, 440, 379. 59.

RAU QUARTERLY INPUT DATA
297, 133. 288. 87. 30. 25. 3.
80, 129, 14, 123. . 108. 2.

FORECASYS BASED OM ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 T 3 4 3 &

ACT DENAND 64, 144, 221, nz. 384, 328.
FORECAST 210, 123, 128, 92. 80, 8s.
YLeT(Lo1) s, 2. 2. n. &6, 162,
SAITH N 0. 0. 31, 1789, 1978, 2159,
TREND -172. -2%4. =253, =112, 62, 339,
EXPO SATM 239, 207, 146, 130, 124, 132,
ADAPT SATH 148, $1. 9. 0. 31, 82,
nETHOD SEL 2 1 3 3 H 4

FOCUS FORC 3. 2. 123. 218, 18, 218.

KA QUARTERLY INPUT DATA

7. 9. ", LN St L 1.
. 13, 102. $3. 122. 20. 78,

124

292,
243,
a2,
206,
807,
300.
244,

an.

14,

680.
8135,
348,
2442,
256,
543,
813,

236,

216.
301,

297.

13,

221,
2098,
401,

1

30.
9e.

LN

1.
24,

160,
J21.
MAN

MR
848,
344,
349,

323.

8.
9.

833,
$83.
268,
2431,
~3s.
488.
Iv2.

379.

272,
155,

120.
126,
32,
448,
S92,
183,
147,

no.

87,
Jas.
304,
186.
737,
37¢.
434,

434,

3.
9.

1088,
3529.
247,

19173,

-243.
440,
379,

3re.

13.
i28.

100,
210,
354,
.
544.
210,

-
2.

210,

L7V Mas
1951 -20.9
27%.8 -57.1
418.3 4.4
$03.4 -32.0
180.8 -40.3
287.7 -136.9
184.9 17.0

XAD Blas
230.1 10.1
2.4 -42.8

2740.9 2633.7
7348 =143.4
293.5 -107.9
380.2 -119.3
343.2 -134.2

#AD Blas
145,46 -6t
170.4 -89.3
9461 7%2.8
319.8 -v2.0
130.4 -40.7
183.4 -139.?
108.9 ! 194

-
»

i
b
|
e
.
¥
13
t

E e

o
TR
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FORECASTS DASED ON ALTERNATIVE METHODS FOR IDENTICAL BENAND DATA

GUARTER 1 2 3 4 3 é b4 ] ? HAD DIAS I
ACT DEMAND "a, 1172, 1333, 118, 1399, 1224, 1017, ni. S04, !
FOKECAST 1014, T, 3. 292, 781, 8. 942, 1023, 1199, 40918 -153.1 !
TLatiLet) 443, H.IN 528, m. 98, 12, 1358, 1498, 1399, 347.4 -117.4 »
SHITH 81 e, [} 1273, 1923, 1878, 1910, 140S. 1055, 240, 387.5 224.0 t;
TREND A4S, -148, -2, 440. e, 1745, 1932, 114, 9. 922.? -39.¢
£XPO SATN tost. 49, 843, a3s. 834, 18, 10035, 1087. 1149, Jis.? -110.4 ‘
ADAPT SATH 832, 443, so1, sS4, 409, 751, 95, 1149, 1317, 543.1t ~267.4 ;
NETHOD SEL 1 S 3 3 4 2 1 é 3 .
FOCUS FORC 1014, "é. 1149, 1021, 1878, 1743, 1355, 1071, 137, 388.4 23,7
:

RAU QUARTERLY INPUT DATA :

31y, 3468, 322. 32. 264, 138, 127, 117, 122. 142.

330. Joa. 376, 345, 390, 288, 203, 134, 0. 7.

b

FORECASTS BASED O ALTERMATIVE NETHODS FOR IDENTICAL DENAND DATA ;
QUARTER 1 H 3 ] ] N ? 8 ° NAD BIAS .
ACT UENAND 402, 190, 408, 190, Jr0. 430. 434, 438, 0. 3
FORECAST 192, 340, 172, 382, 320, 370, 399. 3v2. 3. 28.2 -24.4 ;
LaviLet) 337, 341, 300, 103, 402, 399, a0e, n. 0, 3.2 -23.4 i
SAITH B) s, 437, 480, Q2. I, 387, [T N “na, a5a, 387 19.8
TREND 293, 1358, 3%s, v, 453, 4. a4, 357, . 5.4 -10.3 .
EYP0 SNTH 423, 404, 403, €03, 403, 402, 403, 399, 3. 20.8 ~2.4 |
AJAPT SATH 341, 130, 323, 363, 3a8. 373, 7. 388. 160, 4.7 -43.¢
METHOD SEL ‘ H H ' 3 s ] 3 ]
FOCUS FORC w, 380. 37. 3. 170, 387. 397, 387. e, 3.4 -8.4
RAU QUARTERLY INPUT DATA

e, 9. 82. 122, 9. S4. ay. 8, 100, 103,

102, 7. r%. 3, 73, 10s. 134, 117, ’9, 0.
FORECASTS BASED ON ALTERNATIVE NETHODS FOR [DENTICAL DEWAND DATA
QUARTER 1 2 3 4 3 4 ? 8 | nAD Blas
act DEMAND 787, "3, 1092, 1241, 14e, 1449, 1537, 1439, 1358,
FIRECAST 1332, 1230, 1094, 9. 200, 907, 901, ”, 1018, 395.4 -212.4
Tt} 1043, 830, 70, 700. 732, 763, 1092, 1248, 108, 358.0 -203.3
SAITH 3483, 3. as). 122, 1342, 1808, 1741, 1948, 120, 233.4 1.2
1REND ss7. 144, =29, 176, "3, na, NS, 1707, rey, 8172.2 -412.0
ELPO SATH 1450, 132, 1203, 1oz, 1033, 1023, 1037, 1078, t1as, RER | «102.9
ATAPT SHTM 1202, 1043, 830. 0. ro0. AMLN 813. 93s. 1004, 487.3 -132.3
NETHOD SEL ) 2 1 S M 4 3 2 ?
FOCUS FORC S43. (1B 210, ", 1144, 1003, 1S, 1840, 1418, 279.2 -101,4
RAU QUARTERLY [NPUT DATA

3s58. e, 431, a7, 340, 282. 233, 178, 133, 142,

9. 218, 301, M. . "2, a3z, .. %, Jon,

123
e
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“ORECASTS DASED O ALTERNATIVE RETHODS FOR 1DENTICAL DENAND DATA

QUARTER 1 2 3 L] 3 é

ACT DENAND 132, 102. 102, 124, 130, 114,
FORECAST 193, 123, 140, 120. 142, 170.
YLsY(Lot) 190, 23s. 173, #s. 133, 103,
SHETH 0t M2, a1, 103, 105, LI 367,
TREND 141, 220. 152, 128, 7. 14,
EXPD SATH 7. 104, 118. e, 17, 114,
ADAPT SHTH 9”. 129. 185, 198, 1s, 104,
AETHOD SEL 4 4 H § 2 é

FOCUS FORC 141, 220, 70, 123. ’8. 103.

RAYU QUARTERLY INPUT DATA

8. (LB 42. t. B 41, 97.
12. 4. 14, 1. (L 23. 0.

FORECASTS BASED CW ALTERNATIVE METHODS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 5 é

ACT DENAND 298, 446, 499, Jéé. [TAN 690,
FORECAST e, 557, 473, “a, o4, 376,
YLefilel) 433, 105. 243, 236, 293. 444,
SAITH W1 185, 214, 349, sS4, 454, 9683,
TREND 123. ~103. -209. -3, 186, 414,
EXPO SATH 487, s0. $32. . e, [TTR
ADAPT SHTM s70. 433, 303, 243, 254, J03.
SETHOD SEL 3 1 1 3 k) 4

FOCUS FORC 183, 24, 473, 418, 434, 98s.

RAU QUARTERLY [NPUT DATA

123. 208. u7. 204. 177 t02. e,
107, 9. 200, ”. 124, 204, 29,

FORECASTS DASED ON ALTERNATIVE METHODS FOR TDENTICAL DENAND DATA

QUARTER 1 2 3 ] H ¢

ACT DERAND 1971, 1000, 953, 1041, 124, 1180,
FORECAST 1129, ms, 1099, 1083, 1041, 1049,
YLav(Ls1) 1050, 1. 1199, 1. 1071, 1009,
SAITH 1Y 1209, 154, 1009. a9, 103, 1102,
TREND 933, 12, 1294, ", 1076, ",
EXPD SATN 98, 1000. 1040, 10%8. 1081, 1050.
ADAPT SATH (1N 1023, 1101, 1121, 1159, 112,
AETHED SEL H 3 $ 1 4 ¢

FOCUS FORC 1030, 1429, 1033. 1058, 1061, 1019,

RAY QUARTERLY INPUT DATA .
133, 312, 300, 218, 232, 227, e,
PRI PR 253, 244, 7. 32, 307,

12¢

210,
139,
102.
147,
-S4,
L1112,
".

78,

32.
9.

7%1.
3.
"o,
924,
31,
435,
344.

431,

40.
iS4,

1194,
1077,

3.
1180,

844,
1031,
1049,

1019,

302,
238,

126.
135,
124,
vt
212.
124,
84,

135,

46,
S.

474,
m,
344,
943,
832,
77,
431,

837,

49,
9.

1977,
1094.
1081,
1322,

184,
1037,

",

s,
200.

101,
132,
131,
8351,
187.
123.
8.

132,

1.
0.

647,
483,
47t
f18.
1001,
e,
u,

[%4 8

4.
173,

41,
1009,
12,
1148,
1140,
1033,
1019,

124,

¥,
1.

L1} 31a8
[TH] 1.9
60.4 16.4

2615.2 2599.0
.8 -3.2
30.8 2.2
38.3 -13.3
48.1 11,1

RAD VIS

226.4 -130.2
205.7 ~149.7
171.1 7.0
360.0 ~245.4
197.8 -43.2
22104 -2008.3
126.0 -19.3

"D {1
[ LI% | 19.1

122.4 10.8

1331 3.0

14,8 =2.2
74.8 -32.2
[ 1% ] -3.

12,2 bt |

e
]
|
i

Y
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FORECASTS BASED ON ALYE&NA!XVE NETHQDS FOR IDENTICAL DENAND DATA

QUARTER 1 2 3 4 H é

acy OEnand sy, 1182, 1193, 1223, 1233, 1199,
FORECAST 1172, 184, 1155, 1156, 1136, 1152,
YLsYiLot) 1117, 1122, 11350, 1180. 133, 1132,
SNITH 81 nn. 1145, 1215, 1226, 1194, 1259.
TREND 1057. 1002, 1100, 1180, 1188, 1273,
EXPO SATH 1190. 117s, 1"z, 123, 1149, 11722,
ADAPT SATH 138, 1103, 1102, 1130, 1tat, 1139,
NETHOD SEL 3 3 % 3 3 2

FOCUS FORC 1234, 173, 1193, 1193, 1196, 1239.
RAU QUARTERLY INPUT DATA
3. 308. 308, 2. 283, 257, 277.

107, 273, 7. 298, 337, 283, 279.

FORECASTS BASED ON ALTERNATIVE METHODS FOR TDENTICAL DENAND DATA

QUARTER 1 2 3 4 H 4

ACT DENAND 199, 249, 330. 381, 347, 244,
FORECAST 305. 280. 281, 229. 2589, 100
YLsY(Lel) 312, 353, HIR 225. 199, 249.°
SALTH M S44. nt, 140, 297, a2, 22,
TREND 292. 342, 308. 268, 189, 242,
Ereq SATH 138, 181, 0. 208. 206, 15,
ADAPT SATH 213, 317, 383, 344, 297, 267.
RETHOD SEL 3 ¢ [) 2

é 4
FOCYS FORC 292, 320. J20. 320. 320. 320.
RAU QUARTERLY INPUT DATA
114, 108, &4, ’. 29, 88. 102,

a. Y 113, 107. 2. 33. 14.

FORECASTS FASED ON ALTERNATIVE METHODS FOR IDENTICAL DEMAND DATA

QUARTER 1 2 3 4 3 é

ACT DEMAND 4%, 179, 282. 202. 308. 297,
FORECAST 149, 72, bLA se. &7, 1.
YLaV(Let) 8. 4a, Si. 12. 9. 180.
SALTY o1 400. 400, 1730, 1348, 1344, 1539,
TREND -142. -12. 23, -42, 23, n.
EYPQ SHTH . ’e, 73. 41, 58, 82.
ARAPT SHTH 0?2, 74, “, s2. 44, 2.
NETNGD SEL 2 b 3 b] t ]

FOCUS FORC %, ", 184, 184, 194, 112,

RAY QUARTERLY INPUT DaTaA

144, 42, 0. 28, 43, 1. 40,
[ . 133, 13, 1. I, ns,

127

1207,
1172,
1193,
1208,
1228,
1176,
1140,

1193,

298.
308,

213,
3,
330.
3a9.
348,
3.
273,

330.

93.
74,

174,
158,
283,

a
e

330,
122,
7.

s3e.

1,
1202,
1223.
1230,
1304,
1183,
1148,

1230,

290.
24,

243,
303.
38,
284,
445,
258,

292,

282.

43,
122,

29,
148,
M2,
s,
°Q1,
134,
142,

148,

1062,
1194,
1213,
1142,
1287,
1198,
1173,

1173,

283.
234,

333,
273,
342,
177,
374,
282.
320.

282,

4.

123,

Ao,
172,
308,
7491,
403,
184,
135,

7801,

10.
0.

40.2
3.4
4.0
96.3
49.7
2.1

52,7

02,2
3.0
143.8
5.2
”.?
4%.7

40.3

142.0
132.2
1438.2
10,6
142.0
140.7

7?0.4

-3.9
-0.7
20.9
12.2
s.t
-39.4

13.2

aS

-4.4
6.8
s2.8
20,9
-67.1
12.¢

22.3

~120.2
-89.7
1451.2
-32.2
-132.3
-152.0

708,

M
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GENZRATEZD DATA PARAMETER RANGES

This appendix contains a table of data generated,
a sample program, and a plot of the first series of gen=-
erated data for each demand pattera simulated (nor=zal,
trend, seasonal, and cyclical). The values of the para-
meters used in each sinmulation prosram were selected from
random numbers in the ranges shown for each marameter in
Table 1. Data points were rounded to whole units, and

neszative numbers set to zero, and then entered in the

orogram used for forecastinz (see Appendix G).
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Table ©

Generated Data Parameter Ranges

Data Tyze Parameter Range
Normal Uniform distribution value 1-30C
! Randomness factor 1-100
% Trend Slore (increase per quarter) 1-100
[ Initial value 0-1g9
Start ramp at time 1-10
Randomness 1-100
Seasonal Average value of sine function 1-40
Amplitude of sine 1-200
Randomness in amrlitude 1-100
Period of sine function 4
Randomness of peried 0=-2
Cyclical Average value of sine func<tion 1-200
Amplitude of sine function 1-20¢C
Randomness of amplitude 1-100
'Period of sine function L-13
Randomness of period 1-5

T I,




DYNAHO

- F, VERSICH 4.11 04,/29/80 17.50

*  ANS2

L PROB.K=PROB.J+(DT)(RATE.JK)

N PROB=10

Rk RATE.KL=PROB.K*ANS.K

A ANS.K=238+(HOISE()*104)

SPEC

PRINT

PLOT

RUN

PAGE
TINE
E+00

0.
1.000
2.000
3.000
4.000
5.000
4.000
7.000
8.000
?7.000
10.000
11.000
12.000
13.000
14,009
15.000
15.900
17,000
13,990
19.009
29,429

B7=.1/LENGTH=20/PLTPER=1/FRTPER=]
ANS

ANS

1 ANS2

ANS

E+00
288.45
240,52
237.67
218.10
212.00
187.63
242,74
186.31
204.95
267.82
231.54
174.81
200,24
203.19
228.50
283.37
223.54
210,127
249,37
200,42
241,24

121
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TIME
E+00
0.
1.000
2.000
3.000
4,000
3.000
6.000
7.000
8.000
9.000
10.000
11.000
12.0Q0
13.000
14,000
19.000
14.000
17,000
13.000
19,000
20,000

TIHE
E+00
0.
1.000
2.000
3.000
4.000
5.000
6.4909
7.000
3.000
9.000
10,000
11,000
*2.000
13.000
(4,000
15.000
14,000
17.009
18,000
2,000
M, 060

ANS
E+00
179.53
162.87
141.89
135.11
133.00
144.58
163.464
144.2
150.56
122.25
159.74
147.05
148.93
149.93
158.71
177.70
137.00
152.37
142.82
148.99
183.12

ANS
E+00
242,04
207.80
205.77
191.84
187.30
170.20

209.37.

149.58
182.49
227.07
201.40
125.27
17213
181.23
199,24
233.23
19€.01
1856.20
207 .49
179,24

203,39

ANS

E+00
291.09
258.70
256.78
243.61
239.350
223.13
260.19
222.55
234.76
276.93
252.65
227.93
231.59
233.57
250.41
287 .54
247.27
238.27
258.60
231
259.18

ANS
E+00
260.12
228.49
228.79
213.99
210.00
194.10
230.10
193.33
205.39
246.38
222.77
198.74
M.
204.24
220.79
236.46
217.58
208.81
228.58
202.43

22912

ANS
E+00
235.5%
148.56
143,41
108.03
97.00
53.04
152.357
51.47
84,24
197.54
132,31
49.93
75.75
81.07
126,83
226.01
117.87
93.70
148.29
74.07

149,85

ANS
E+00
101.43
9.80
4,38
-32.88
-44,50
-90.80
14,02
-92,49
=37.91
41.38

-77.22
-46.38
-51.28
-13.98

71.37

-9 SA

Camsda

-47.98
9.52
~66.35
11,13

ANS

£+00
215.16
149.45
143.55
118.83
110.50
77.30
152.47
76 .11
100.88
186 .44
13717
87.04
74.45
98.46
133.03
207.95
126.26
108.01
149.24
94.49
150.42

ANS
E+0Q
162.49
162.02
162.00
141.81
141.75
161.52
162.09
141,31
141,68
162.28
161.94
161.98
141,64
161.67
1461.9
152.44
181.8%
141.73
182.02
141,64
142,03

ANS
E+00
274.04
239.80
237.77
223.84
219.50
202.20
241,37
201.58
214.49
259.07
233.40
207.27
21113
213.23
231.24
270.29
27.71
218.20
239.69
211.24
240.30

ANS

E+00
341.11
273.54
2899.54
25207
253.30
219.34
296.45
218.14
243.41
331.58
250.93
22937
234.79
231,13
278,87
353,49
REL IR
250.%4

ANS
£+00
243.25
214.41
214.82
203.90
200.50
186.94
217.64
186.45
194.57
231.52
211,40
190.92
193,94
195.38
209.70
240.30
206.94
199.48
216,32
194,04
214.81

ANS

E+00
S4.747
43,437
47.943
44.5%6
43.500
39.291
48.820
39. 141
42,280
53.126
44,881
490,526
41,469
41,974
44.337
55.4852
45.498
43,184
43.411
41,495
43,389

ANS

E+00
266.79
259.39
258.95
255.94
235.00
251.28
259.73
251 .13
253.92
2463.56
253.01
252.3¢8

I3

n
(2]
-
0

3.64
7.54

-J It
4
"

w
.

~3
e

78

~Q
» e
[Z BN
3 N

Ui LN L1 Ui OO Gl LA
(2] o~
. .
Py ~
2

LS A RS B S NC T Iy S

-©
.

wn
<

ANS
£+00
299.01
2483.84
281,78
247,46
243.90
225.23
245,44
224,49
237.83%
283.44
257.28
230.44
234,41
236.58
2950
I85.15
51,44
Jet.a7
283,73
224,54

204,37
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IYNARO - T, VERSIO# 4.1% Gas2¢/80

t  ANS2

L PROB.R=PECI.J+(DIT)(RATE. JD)

E  PROB=19

B RATE.KL=PROD.KsANS.U

b ARS K=144+RARF(92,1)+(HOISE()¢190)
SPEC DT=.1/LENSTH=20/PRTPER=1/FLTFER=I
FRINT AlS

FLOT  ANS=A

RUL

PAGE 1 ANS2

TIME ANS
E+00 £400
0 23146.5

1.000 148.6
2,000 235.4
3.000 2%1.7
4,000 272.5
5.000 420.1
6.000 41207
7.000 402.5
8,000 727.6

. 2.000 934,14

10.000 960.2
11,000 983.1

12.000 1087.0

13.000 1104.4

14,000 1322,7

15.000 1514.9
16.000 1497.¢

17.000 1345.2

18.060 1712.2

19.000 17731.3

20.000 1897.9

.
wn
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TR




B et

ST SV

ThiE
400
0.
1.000
2.000
3.000
4.000
5.000
$.000
7.000
3.000
2.000
15,600
11.000
12.000
11.000
14.000
13.000
15.000
17.000
13,000
192.000
29.000

[ 2
.
<
[}
<

ANS
E+v0
2i8.0
231.9
273.8
3031
342.5
348.3
453.5
455.4
§12.2
404.2
621.2
637.4
685.7
31,9
794.9
820.¢
87%9.2
913.1
979.2
993.3
1063.4

ANS
E+00
193.722
11“\ - -

~ e

107.43
102.33
120.09
106.3%
223.92
161.36
22008
154012
31,04
"")S ‘)'1

u-'a"‘)

1c=
-u,.l

; 4

PSR

L] -

Cide i

€25,
.~

s

E+00_

247.95
174.33
170.30
140.77
131.30
94.35
178.20
?3.24
120.50
230.%9
191.18
150.3¢9
173.64
193.11
246.57
344,92
267.04
263.72
324,461
273.91
355.°2

AlS

34.33
37.87

346.59
3011
23.00
19.5
31,464
45.28
44.568
9?.25
99.7%
109,

3.
3o e
A 4N

rJ
Pl
3
o > - o

AN L L) O
« s e e e s
=

4~

YR

i
i) -
~ay 2N
- S e
s
aails
-l

135

>0

ANS
E+00
185.3
106.2
101.3
69.1
59.0
13.8
109.8
17 .Q
47.3
248.0
238.3

321.6

A27.6_

329.4
668.3
834.0
354.1
929.0
1075.9
1106.8
1271.4

ANS
E+20
40.74
2.%7%
0.74
-14.49
~19.59
~33.487
4,73
-6.34
10.¢14
123.33
127.99
131,99
169.23
254,55
7.5
333,77
149,84
742098
313,37
499,17

< falt
95,75

ANS
E+00
115.5
28.54
44 .41
30.03
40.00
7.04
137.57
5747
111,28
4u.u4
20%.
155.;3
186.75
213.07
279.83
100,01
3112.87
IN9.70
398 ng

2
2
.07

i

'

r
. .
- e

3.9,

T
333040
AT v
2T,
HRD I
Yoabedn
BiRE 2
RO
J

ANS

E+00
166.56
150.83
149.39
143.59
131,50
189.53
245.55
274
327.29
394,63
329.3¢9
444,33
913.348
31.42
§14.90
81,383
709.27
4J‘ 90
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1430,

P

R

4NS

E+00
61.39
4,01
0.61

-3 N

Py A

-30.00
-59.09

§.63
-50.03
-38.44
5.0
_° T
29.51
115.%8
199.49
309.48
455.9¢9
483.74
£27.82
543.32
675415
804.35
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[irwanl - 7, VERSIS4 4.1 0S/07780

t AaNSt

FROBJK=FROB.C-(UTIIRATE. JH)

-

t PROB=1Q

A

RATE.KL=FRCE.H+ANS. K

A

A FNLKE 75 {GSISE() +85)

L
"
T
.
>

,
&

a4
o~
=
[
—
[<r}
rm
—
~

P
—_—
~

ANE
90 E+0D
10200

146,43

.
L

1,090

2,000 7.22
2.000

$.900 124,73
Teved ERTE
6.000 84.2¢
70500 7,23
8.3 97,95
7.000  99.%a
10.090 192,99
112060 182,23
12,000 76.957
13.059  F8.14
i4.500 4iZ.en
5 74,73

s
B &
.
-

105,39

<]
-
<
JER = B ]
PO O

170050 138000
15,000 116.90
i7.080 78.%7
NORAVEY 18,0

137

AHS K= G2+ PN LK) (3IH(8. 28+ TIHE L0/ FF i )




J
2,003
2000
R A
¢.000
J.200

§.000-

$.000
12,9309
11.000
12,000
13,900
14,839
15.000
13,000
7,000
PLL. 000
16,090

AL VY

TIint
E+00
Ja
1.000
2.000
3.000
1.000
3.000
6.000
7.000
8.000
?.000
i0.000
"1.000
12,000
1 3.000
"4.000
15.000
14.000
17.000
18.000
19.300
20.000

i
.

o
~dLn
.
R I ST <
2. .

-+ €5 .. 8

.
o]

1o CitrrIcietaryt
i S o5

AOVRN, TIN FU RN S
e KO Wl O L O D
.

) ee O e
~o

. .
-~

[LAV I PR A BN 56 By #7)
o
.
PR VI &)

I

ANS

£+00
31.00
’7.10
25.61
99 .20
97.22
9t.27
-1.462
-4.54
-7.00
-16.83
-17.04
Jt1.15
33.33
101.88
35.29
127.24
4%.51
75.87
24.42
-41.355
-12.383

s
Z+ul
263,00
3Ng.42
413.91
430.72
417.04%
368.34

Jel.4e

2344480
1.°8.1.
1595.00
141.80
224,¢0
234.99
330.77
251.09
373.59
412.44
§32.72
338.77
256 .44
AR
nil
E+00
126.00
i72.378
07.748
2156.87
205.94
176.99
102.02
94.19
00.22
43.88
39.69
107.34

?5.7¢

199.83

93.43
174,33
203.53
219.20
154.46

98.7¢
175.44

I
2700
273.00
332.64
3373
3G0.91
234,352
236.72
227.24
2729.17
3046.58
316,22
297,012
2:1.00

244.24
316.68
312.33
307.15
257.62
200.10
195.79

ANS
E+00
20,00
109.24
134.94
139.58
121,19
38.13
11.14
15.97
2.74
/.59
J1.69
34.19
197.51
139.73
136.90
132.10
22.87.
31.43
16,27
-2.81

-1.ev

ANS
E+00
275.00
317.39
323.34
319.27
329.52
274.64
214,33
236.47
249.25
250,28
274,29
3346.083
278.M
323.57
305.98
287.08
283.46
216478
272.06
241.47
233.45

AT
E+y
2%.0v
P MCede

k!

47,23
-15.42
Zv.d3
A5.09
(.cF

..
. .
o @ ¢
_— ] -

.
S I PERRN

CRY

£ 0 —~ G L3 N3~ le Led G
A G LN Gl T2 LN D € 1Y A -F

et B B N T < U I o RARY U O
I » B s 06 Iy &)

18|

(4
»
P2

3

146.00
185.00
188.83
187.01
179.29
165.57
133.40
147.12
136.90
157.96
165.33
198.07
1720.21
183.23
183.44
178.3%
141.09
149.68
162.06
136.36
148.13

AN
E+e
160,00
7.0
333.19
288,24
6.5
30.24
24.01
§3.19
J16.50
272168
3J0.46
80.01
128.96
13.281
124,63

99 £
-22.58

108.20
2114
301.29
1595.33
2277

.,
I

m
P +

.
[T - SR SRS

I 28

. .
‘e [ SO

—t e e 1D Ld wi G G 1O
.

ALY R & BN I S VP ¥

MO WS ) o
.
Fe o bed b

A I e D

[¥]

O- o
-— N
LIRS BN 5 B

-
T .
“wale

304.37
375.33
344.69
390,31
<88.1¢
203.00
136.28

65.32

79.22
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-y ey

et
v s ve e
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Jeads

-2Gh
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[
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R
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-8.27

<
G

Q

16,303

~cdaly

.

58703

25.420

-36.04

55,52
[
1Y)
[+

3.
-70.

> —a

ANS
E+G0
18,00
8.00
5,12
-:2.99
=1.63
112444
-59.25
222.36
23,48
1o9.%8
o0.24
191,727
iB3.22
I21.80
192.18
212
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-17.21
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211.96
-28.61
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UYNASL - F, VERSICH 4.0t JSSOTIG0 i3,

*  ANS!

¢ FRug.n PROB.JHIET) (RATEZ.IK)

N PROE-i¢

R RATZ RL=FROB.K+AdS.K

A ARG R=81+(FH.R)(SIN({8.284TIHE.K).FF .t
N FHGK=113+(NSIZEQ) 47y

A FTLR=4+(B0I5Z ) #Q)

SPEC BT=.1/LENGTH-20/FRTFER=1/FLIFIR=1
FRIAT ANS

FLOT ANE=dh

TINE A3
&+0¢ E+00
0. §1.350
1.000 21043

RESVITIY 81.19
3.000 -34,39
4.9Q¢ 80.583
9,090 182,00
3.000 21,55

9,900 184,13
10,000 31,33
11,030 -52.55
12,000 30412
13.000 202.%

14,000 82,23
15,000 -54.23
19,000 79.73
06 199441
18,900 82.32
19,005 -45...
20,360 8.8,

140

PO
PN




TINE
E+Q0
¢
1.000
2.000
3.000
5.000
3.000
6.000
7.000
§.400
¢.000
14.000
11.000
12.000
12.000
15.000
15.000
16.000
17.000
16.900
19.900
20.000

TIKE
E+00
0.
1.000
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000
10.000
11,000
12.000
13.000
14.000
15.000
18.000
17.000
18.000
19.000
20.030

ANS
E+00
104.00
193.34
88.99
J4.28
147.59
153.39
22.82
41.04
124.48
157.01
111.52
104.42
113.17
89.00
164.04
56.20
84.20
184.52
79.82
5%.1¢C
7.87

ANS
E+0Q
229.00
243.25
229.01
224.87
228.94
218.44
229.10
229.84
229.07
220.81
228.96
210.92
229.17
236.462
228.98
209.48
229.15
238.39
228.74
213.40
228.70

ANS
E+00
49.000
90.842
$4,.498
30.817
62,7257
42,914
4.070
37.024
43.185
47.084
49.554
49,218
43.889
43.483
58.94¢9
23.520
52.380
81.007
63.025
27.324

-1.374

ANS
E+00
201.00
248.62
192.07
198.57
224.92
237.74
159.98
141.11

"214.70

238.82
206.07
201.22
209.23
192.44
239.56
174.50
185.93
244.14
179.10
177.25
151.28

LD
E+00
114,00
216,20
93.59
15.79
165.99
207.73
29.91
19.45
154.3532
208.73
126.38
114.44
134.48
94,91
205.86
43.25
75.23
213.50
54.04
43.5¢
10.4¢

ANS

E+0C
370.00
475.43
2151.20
281.54
422,15
440.72
272713
288.24
399.88
443,93
380,14
370.49
384.83
351.488
448,460
314, M
341.25
447.53
330.47
317.49
258.54

fres
E+uv
2.000
11.082
0.75¢
0.319
8.673
-3.734
-9.70¢
2.119
=-3.43°
-2.537
Ted="
12.773

=3.147

-1,7%90

2.245
2.37C
6.815
7.863
12.448
7.823

Coiis

Alf

[ X1\
135.00
223.45
121.30
72,66
127.39
170.40
51.45
80.76
149.09
175.13
141,07
135.43
139.74
120.85
184.05
84.25
121.24
212.12
122.77
90.32
37.21

141

ANS
E+00
73.00
230.04
165.85
133.34
201,13
192.72
121.99
143.83
181,79
196.03
173.34
175.27
176.54
166.42
204.09
144,21

168.30
292,14

LY 4

121.13
147.09
113.37

Al ANS
E+u0 E+Go
239.90 87.00

<82.49 139,

12

233,51 73.89
214,06 60.75
448.07 129,72
445,12 36.93
26+.99 28.38
233.72 69.41
{23.87 84.57
442,903 91.45
387,35 g9.7%
$7% .00 143.25%
336.04 79.11
219,50 s58.4%°
2?27.86  80.0
494.57 114.45
2481.1% 0 88.ro
48%.00 127,07
243.57 103,79
25024 119,54
J22.5%  89.3%
ANS AHS

E+00 E+0¢C

3151.00 145.00
532.50 2972.39
35t.28 117.95
174.53  41.00
330.43 281.79
522.30 238.46
351.88 I5.41%
175.78  €0.20
349.91 223.44
523.19 244.82
352.38 186.72
167.92 298.20
349.39 1°3.43
529.74 77.73
352.95 132.21
167.33 227.45
348.82 111,03
530.46 281.20
353.41 107.33
169.05 243.43
348.08 149.48

Ao e




AHS- 1

=100.900 ¢. 199,090 220,050 3G A
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v, W

10,0, = = = = = =~ em - - B o~ == - = - P .

s

20,0, = == == - - .- R - - - .




NDIX J

APPZ

145




MATCHED PAIRS FOR T-TEST OF MAD,
GENERATED DATA, NORMAL AND TREND

This appendix lists the matched pairs used in the
T-Tests. In each case the D062 Mean Absolute Deviation
(MAD) was adjusted to 100, and the adjusted focus forecast
MAD was set to a rercentage of the adjusted D062 MAD.
Thus, an adjusted focus forecast MAD less than 100 shows
decreased deviation from actual demand when comvared to
the D062 forecasting method. Where output for two types
of generated data are depicted, data are listed in grours

of fifteen.
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MATCHED PAIRS FOR T-TEST OF MAD, GENERATED DATA, NORMAL AND TREND

D062 MAD

54.70
19.460
37.00
99.10
74.90
39.20
30.40
8.90
37.10
36.20
52.9¢
0.30
27.70
9.70
40.10
2245.30
1071,40
1738.7
322.00
1909.30
541,20
1108.80
1156.10
703.50
1327.70
304,40
724.30
620.50
2021.10
S5/74.49

Facus
FORECAST
HAD

77.30
27.90
51.00
100.40
76.70
54.30
42,30
11.80
54.80
49.80
49.30
0.10
91.30
13.20
55.30
180.40
82.20
249.70
123.90
469.00
169.20
48.80
573.40
210.70
239.7
64.70
174.80
304.80
205.30
62,30

ADJUSTED
D042 MAD

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.0¢
100.900
100.00
100.00
100.00
100.90
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.90

ADJUSTED
FOCUS
FORECAST
NAD

141,30
142,30
137.80
101,30
102.40
138.50
139.10
132.60
140.2
137.40
93.20
33.30
118.10
136.10
137.90
8.00
7.70
14.40
38.50
35.00
31.30
6.20
49.460
29.90
18.00
21.30
24.10
49.10
10.20
10.90




NATCHED PAIRS FOR T-TEST OF NAD, GENERATED DATA, SEASONAL AND CYCLICAL

D042 HAD

40.20
82.20
143.80
45.70
226.40
84.80
401.80
28.20
395.40
195.10
230.10
146.40
111.80
56.10
343.30
15.10
59.30
25.80
96.80
12.50
76,10
128.70
55.80
7.80
39.90
79.70
48.60
3.30
105,10
26.80

FoCcus
FORECAST
HAD

52.70
60.30
138.40
40.10
126.00
117,70
388.40
38.40
278.20
184,90
343.20
109.50
97,70
47.70
179,40
19.30
52.90
36.40
71.00
9.60
83.50
139.10
34.90
9.00
32.40
70.30
34.80
3.80
97.30
26.30
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ADJUSTED
D062 MAD

100.00
100.00
100.00
100.00
100.00
100.09
100,00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100,00
100.00
100.00
100.00
100.00
100.00

ABJUSTED
Focus
FORECAST
MAD

87.50
73.30
96.20
87.70
55.40
138,80
96.70
136.2
70.40
94.80
149.20
74.80
87.40
85.00
52.30
127.80
§9.20
141.90
73.30
76.80
109.70
108.10
62.50
115.40
81.20
88.20
71.60
115.20
92.40
98.10
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MATCHED PAIRS FOR T-TEST OF MAD, ACTUAL DATA

ADJUSTED 1
FOCUS FOCUS D)
FORECAST ADJUSTED FORECAST £
D062 HAD HAD D062 MAD MAD S
g
1240.50 1382.00 100.00 111,40 &
11.70 10.00 100.00 85.40 t;
842.10 525.70 100.00 62,40 v g
742.10 390.40 100.00 52,40 |
485. 60 153.40 100.00 31.50 f'
511,30 282.70 100.00 55.20 &
258.80 326.50 100.00 126.10 ;!
11.80 12.80 100.00 108,40 ' ]
11.70 10.00 100.00 85.40 |4
45.40 45.40 100,00 99.50 | 2
1864.20 258.20 100.00 138.40 r
1175.70 893.60 100.00 76.00 |
845.70 820,80 100.00 97.00 ]
12.80 12.80 100.00 100.00 3
21.10 28.00 100.00 132.70 %
137.90 144,40 100.00 104.70 ]
2041.30 1279.40 100.00 62,60
29.10 37.30 100.00 128.10
134,460 35.90 100,00 26.40
889.30 605.20 100.00 68.00
636.20 472.20 100.00 74,20
410 3.20 100.00 78.00
8.30 5.20 100.00 62.60
10.60 8.10 100.00 76.40
11:10 12.00 100.00 108.10
76.90 65.00 100.00 84.50
417,460 247.10 100.00 59.10
34.70 18.10 100.00 52,10
70.30 77.90 100.00 110.80
213.50 93.70 100.00 43.80 ]
205.30 117.80 100.00 57.30 g
9.50 8.70 100.00 91.50 5
8.30 12.20 100.00 146,90 u
418.40 105.40 100.00 25.20 ;
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NATCHED PAIRS FOR T-TEST OF NAD, ACTUAL DATA (CONTINUED)

D042 MAD

235.10

31.10
2.60
288.40
102.40
441,90
352.90
. 42.80
124.00
1382.20
497.70
1302.80
3910.20
30340.10
1295.40
67.690
119.70
198.30
57.40
47.20
879.20
680.80
170.20
64.30
128.30
58.40
93.10
74.70
4777.30
99593.40
44.40
372.20
$50.00

FOCUS
FORECAST
HAD

137.00
29.70
2.10
79.20
171.80
410.20
246.00
31.70
148.20
1490.30
321.50
1164.90
1873.80
18167.70
737.90
36.00
187.20
78.00
45.40
43.70
1592.90
3196.60
280.80
86.10
106.00
24.90

621.10

©3.40
2491.40
32142.60
21.80
121.90
72.%0

=

ADJUSTED
D062 KAD

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.900
100.00
100.00
100.00
100.00
100.00
109.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

o

ADJUSTED
FoOcus
FORECAST
NAD

58.29
95.40
80.70
27.40
167.70
92.30
64.20
74.00
119.50
107.80
64.50
89.40
53.30
59.80
56.90
82.80
156,30
39.30
7%.09
92.50
181.10
58.20
164.90
133.90
82.40
42.40
65.20
127.70
52.1¢
52.30
49.10
21.30
13.30
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Item Number to Stock Number Cross Reference

Item # Stock # Item # Stock #
1 1450000249665 35 1560006527618FL
2 1650000670183 35 1560006702424FL
2 1650002277649 36 1560007315439FL
1650004087599 37 156000778941 7FL
5 1650004846911 38 1560008632693FL
6 1650006120297 39 1560009530858FL
7 1650006703447 Lo 7110006317617FL
8 1650006927488 41 L720003452285FL
9 1650007983136 L2 5310009605920FL
10 1650007989768 43 5330005719350FL
11 1650007989771 Ly 4820005293494HS
12 1650009380124 45 1670000354606
13 1660002486524 46 1670003349760
14 1660004910929 47 1670005298712
15 1660005254089 48 1670005544743
16 1660008127329 . 49 1670005614421
17 1660008872964 50 1670007251437
18 2945007531454 51 1570008333311
19 6605000641386 52 1670008355952
20 6610008248616 53 1680004855020
21 6620005265581 54 1680006747580
22 6620009023688 55 1680007531346
2 1560000535106FL 56 1680009614666
2 1560003409383FL 57 1730000157963
25 1560005366180FL 58 1730000308387
26 1560005665759FL 59 1730002124500
27 1560005749699 60 1730003869513
28 1560006102612FL 61 1730004923722
29 1560006117608FL 62 1730006058818
30 1560006118913FL 63 1730006139999
31 1560006279194FL 6l 5306002079593
32 1560006301722FL 65 5310009229026
33 1560006317627FL 66 6240010184896
67 6640001054386
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