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LOII·URBAN
FIVE YEAR FORBCASTING MODm.

A USBRS' OuaDS

J.lnlroducllon

The Inlroductory foreC8sllng syslem you have just received will help you to generate forecasts
based upon historic revenue data. The system uaea two modela, a linear regreaaion nod a
curvilinear regression model to perform time-trend noalyala of the available rJlUl1 account revenue
data. The two basic tools of this model arc tbe IData Regreaaion command in Lotus and a standard
stallstlca1 table, tbe Student', t dlstribullon. Thla guide explains the way in which tbese modela
were created In Lolus 123 and demonstrates step-by-step the way in which governorate personncl
can update, replicate or modify the original forecasting models.

II. ForcCASUng Melhodology .. All Ovcrview

Let's begin by oUllining the basie steps of a forecasting methodology. Table 11.1 summarizes
these sleps.

A. IdenU(y Ihe (Udors which You (eel should InUuence Ihe yariable wbich You wish 10 (oreCllsI

Throughout this discussion we will re(er to these factors as revenue "Drivers·. In tbe time·
trend model with wbich we are currently working, we arc de facto defining the Driver to be
TIlDe or FISCal Years. For a more complete discussion of the potent.lal revenue Drivers for
each line Item please scc Volume I· Revenue Sources.

n. eslpblish Ihe conceploal relpUonshjp belween the Dependenl VAriable Revenue and the
DriYQr Timp (Vellrs) .

The most basic method to describe Ihe relallonship betweenRevenuc nnd Years is a linear
equation. A straight line, or linear relallonship between the two variables Revenue nnd Years
Implies that a chunge in the Driver, results In a proportional change in tbe lert-hund, or
dependent variable, Revenue. Such an assumption lIlay be not truly represent the
configuration of ynur data however. Think about your revenue collections in recent years. If
you were to plot actual revenue collections over time, how would they look? Would the
diagram most resemble a straight line? Figures 11.1. lind 11.2. demonstrate this point. The
scalier diagram in Figure 11.1. illustrates an example of a dependent variJ:Ible which moves In
proportion with the movement of the Driver, or independent variable. Notice that the plot of
the data in Figure 11.1. closely approximates a straight line. Figure 11.2., on the other hand is
a scalier diagram demonstrating a curvilinear relationship between the two variables. This
second pallern suggests that the analyst should experiment with a regreaaion model that uses
non-linear forms of the data. .

Choosing the wrong' type of regreaaion can result In inaccurate forecasts. Experimenting with
other models can, if nothing else, demonstrate Whether a simple straight line is indeed the best
way to describe the relationship between Revenue 'lI1d its Driver(s). Some examples of the non
linear (orms of data which are frequently used In forecasting arc:

Logarithms
Square Roots
Power Polynomials
(quadratic, cubic and so on)
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Revenues

Figure II.l
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Trigonometric FunctioDi

In tbe model wblch you havc received, we cxperlment with the linear model amI with one
Corm oC Power Polynomials called a quadratic model. In the linear model, revenue will be dewibcd
as a Cunctjon oC a single Driver, Years. In the quadratic model, the dependent variable Revenue, Is
related to two Drivers, "Years" and "Years" rnlsc:d to tbe second power, "Years"2". You will usc
Years (and Years"2) as the Driver Cram which you will predlcl Cuture revenue coUectloll8.

The spreadsbeet also includes standard statistlc:al indicator. and tests which we will
usc to help you to determine whether the more Cully dr..acribcd quadratic model resulla In a
significant improvement to your Corecast.

C. Qugnljrv Ihe relalionshjo between Ihe Dencndent Variable and Ibe~

By Collowing the InstructioDi in this Uscr's Guide you will Icarn to perCorm regrC86lon analyals
In Lotus 123. The output oC the regrC88ioQ will be a quantiflllbic C&limatc oC the relationship
between the dependent variable, Revenue and the Driver(s), Years or Years + Years"2.(2)

Using the regrcasion oatput, you will be able to construct an equation which Collows the
general Cormat below: .

Y .. Con + B (X) + B (X) + .... 8 (X )
1 "12 "2"nn

Where:

Y .. the Dependent Variable (In our c:aae Revenue)

Con .. some constant number (and may be zero in some cases) representing the Y
intercept. The Y intercept Is the value oC the Dependent Variable when the Driver is
equal to Zero.

8 .. the X CoeClicient Cor the independent variable or Driver (Tunc or Time"2
in our case)

, I X(n) .. the nth X Variable, or Driver, which you usc to

We will examine these clements in greater detail in 8C('tloo.lllD.

describe your equation

•
D. ForeCAst (uture revenues using the cqugliqri you develop in Slep C gnd your knowledge.w:

c;stjmatC!i or tbe Driver dolO in (ulyre veap

Having quantified the estimated relationship between Revenues and the Drivers you must
next supply data Y{hith represent your knowledue or best estimates oC what the Drivers will be in
the Cuture. Solving the equation which ),OU produced in step C using these future Driver data will
yield your forecasla for Revenue. III our ClWaplc, the Driver "Years" is simple to calculate; we
need only increase the COUllt 0' years by one for each year Ioto the future that we wish to
Coreeast.(3) This step is explained in d,"taU in the tutorial in Section filA.

E. Delermjuc tbe validjty or botb mOOels and shoos; tbe model whish is most appropr,:ll1llJstt
egchUpejlem

Once you have creatcd your two forCCUla you will want to determine which result appears
most reasonable. By judging tbe statistic:al pelformante of each mOOel you can decide tho amount
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of confidence which you can place In tile products of thoac modele··your forecuts. Just 01 ench
revenue line Ilem represents a different source of fundi and Collows a unique growtb pallerne, ench
model will have varying dcgreca of suceeu eslimatlng the CUlure revenues aeroll line lIems. In
thla section, you will learn graphing nnd slatlatlcal lechalquCl whal will help you to determine on a
line Ilem per line lIem bOlle, wbetller one, both, or neither ot the models presented generate
reliable CorCCWlts.

F. Update the gyslem tQ pcr(orm (orcCQglo In !Jump ycm,

To UIO Ibis system In coming years all Ihat you will need 10 supply is additional years of
hislorlcal data revenue Wid a Cew minutes DC time 10 (ormal tbe worksheet 10 accomodato OIoro
dala.

III. TutoriA" Crenting Forecasls in VQnr Lgtus 123 Mndel

A. The Worksheet Selup

Tbis scctlon provides step-by-step instructions Cor using Ibo Lotus 123 model 10 genorate your
own (orecuts. Let's begin by enteriog Lotus and looking al Ihe eurrenl model. The Lotus model
lIDd ils forecasts arc based upon Ihe dala which were made available to the OMED Oroup.

NOTE: In general, a minimum of lea 10 fifteen years of historical dala arc
neCCllSllry 10 increaso Ibe eCCo;ctivcncsa oC the force:asts. Data requiremcnts are
discussed furlher in Section 111.0.1

Wben you havc gooe through a fate and arc ready 10 begin tho tutorial cnter /Worksheet
Erase in order to recoJU:truct a similar sample worksheet.

NOTE: Throughoul this d!acuss!on, lext which arc enclosed in brocltets < >
should NOT be Interpreted 01 commands bUI 81 words which arc to be typed as
lext; do not type lhe brackets.

Lei's usc Cairo Bab I, Line Item 4, Automobile Tax 01 an example. In an empty worshee!, label the
Collowing columns accordingly:

Worksheet
Address:

Al
A2
A4
AS
B4
OS
C4
04
E4
ES
F4
FS
OS

Label:

<Oovernorale: Cairo>
<Bab I Revenue Forecast>
<F"ISC8l>
<Year>
<Actual> .
<Collection>
<Year>
<Year"2>
<Forecast>
<LInear>
<Forecast>
<Quadratic>
<AC .... Con +Year>

3



LS
OS
P6
P7
P8
Q6
R6
56
T6
U6

<AC a Coli + Year + Year"2>
<Sludent'. T Teat Analyail>
< Regreaalon>
<Linear>
<Ouadralle>
<R-squared >
<lncreDIC>
<Student'. t>
<DP>
<SlgnlC.>

Nollce tbat you have left at least r:>ur columna rcscrvcd to receive the oulput of each regression
malyau. .

You mny want to insert columna of one or two IpaCCl In width for eDIC oC Cormat. You may
do 10 wltb one Important excepllon.

IMPORTANT:

--00 not insert • columo bclWCCII collUDJll, X and X"2, labeled Ycar 8IId
Ycaf'2 01' Lolus will not be able to pcOOIDl the rcgn:aaioD--

Don't forget to center the labels using /Range Label Center.
Select IRange Pormal , 0 to Cormat ranges AI..FI6. Selcct/Range Format, 4 and highlight J9..09.
Select/Range Pormat, 4 and highlight 07..88. Starling In A7 enter <82/83>, the label for the rllat
rlScal year for which you have data. Continue to enter tbe rllcal years up through 92/93 In
column A. Next, enter t'le historical data for final accounts Itartlng at cell B7.

9,()(J(),000
9,350,000

12,828,000
15,000,000
18,348,476
19,054,615
19,224,376
20,130,899

Beginning with column C, row 7, enter numbers Crom 1-11. These yearl represent the aix years oC
historical data plus the five years in the Cuture which we arc trying to Corecast. In column 0,

. enter tbe value of each entry In C raised to the second power. For example, if the value in C9 is
3 then D9 will be (3)12 or 9.

B. Performing the Regression

Now let's Instruct Lotus to compute tbe Unear regression. Select /Data Regression X-rmge
md highlight range C7..C12, tbe range which contains the Years for which we have final account
data. To specify the Y·range, highlight B7...o17. F'lDally, select Output-Range, enter cell G6 and
press Go. Your data analysis is prcscntCd In G7.J12. We will usc this Information later when we
assess the reliability oC the models and their forecasts.

Now let's calculate the quadratic regression. Cboose /Data Regression X-Range. The program
will default to the X-range which you highlighted for tbe linear model Expand tbe X-range to
C7..D12. Next, change the Output-Range from G6 to 1.6 and press Go. Tbe Dew regression rc~u1ts

are wrillen to the L7 range. Notice that since you Increased the X range to ,'Delude both Year and
Year"2, the regression now generates two X cocfficienll.



C, Cglculutc JIm Forec!I§ted Rgyenues

We will now usc the resulla of the linear regreaaloa to calculate the forecasted revenues. 1£
you have structured the workaheet according to Section III A, you may simply copy the followiog
formula Iota cell 87, ond the copy cell B7to cover the range B7..B17:

+J$7+(C7·I$13)

This formula adds the regrcaslo.,. constant (J7) to the product of each X value (Ia row C) and
the X coefficient (cell 113). 1£ you have inserted blaok columna ~tween the rows of data, you
must adjusttllis formula accordingly,

llEJJ>FUL HINT: Because of the large aumber of revenue line items 1 sUBSest the
following advice to facilitate replication of the model for each of the line items to be
forecust. After wpying the equation la B7 to the B7.. E17 range, return to E7 and
remove the doUar signa ($) which act as address anchors. Usc the commands IName
Range Create to name the formula In B7. Choose a Dame that will be easy to remember
like "LIn" for "linear model." Later, when you replicate tho model for other line Items
you can copy the forecast formula to tho new cell simply by copying from tho cell
address entitled "LIN," Replace tho address anchors (tho S signa) and copy tho formula
to the new rango.

Tho forecast formula for the quadratic equation foUows tho same logic but is expanded to
includo both X variables and both X coefficients. If you have structured the worksheet according
to section III A, you may simply copy the following formula Into cell F7, and theD copy c:ell F1to
cover tho range F1..F17:

You now have both a linear and a quadratic forecast based upon time-trend regression
analysis. The second large task Is to determine the validity or relative helpfulness of each model.
We will assess the appropriateness of each model using the'statistical informatloa supplied by the

regression and by plotting the actual collections against the forecast data. Both methods can give
us Inrormation about the "Ooodness of Fit" or the Clltent to which the forecast data conforms to
actual data.

C. Qrgphjng the Forecl!sls

To create a' graph of the LInear Forecast data, execute the following Lotus commands.
Remember that brackets <> indicate words which arc to be typed as text; do not type the brackets.

1) Select IOraph Type XY

2) Select X and enter range C7•.C17. Notice that thia range ac:eounla for years
of historical data plus the live forecast years

3) Press A and highlight B7•.812

4) Press n and highligllt 87..B17

S) Choose Options Format A Symbols; Select 8 LInes Quit
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6) Select Scale X-Scale Manual Lowcr and entcr a value of <0>; select Upper,
cnter <1S> and tben Quit. '

7) To crcotc titles, select Titles First, and cntcr <Cairo: Automobile Revenues>.
Next select Titles Sccond and type <Linear Model>. Select Titles Y-AxIs and
tY11C <Egyptian Pounda>. Select Titles X-AxIs and type <Years, Year 1 •
1980/1>.

8) Choose Legend A and type <Actual CoUcc:tlon>; clJoose Legend n and type
<Forecast>

9) Select Ouit and View, to see tbe graph you have just created.

10) Select /Savc and cnter a name which you wish to call the grapb. Once
saved, you can send tbe grapb to tbc printer at a Cuture.

11) Chnose /Name Create nod cuter a name by whiclJ you wish to Identify this
graph for future viewing and editing.

···················IMPORTANT··············..••
Unless you name your graph you will NOT be able to modify It In tbe future,
even If you have saved the .PIC fLIe onto your disk. It Is always a good Idea
to name and save your graphs.

••••••••••••••••••••••••••••••••••••••••••••••••

1'0 crellte tbe glallh depicting thc quadratic model Corecast simply requircs two alterations to
the linear grapb that you just crcsted.
First, cboose Option Titles Second and type <Ouadratlc Model>. Finally, select Reset n Quit D and
highlight F7..F17 and continue, performing steps 9-11 as outGned above.

Now compare tbe two graphs. Notice that the general pattern of the historical data takes the
shape of a slight curve. The fust grapb illustrates that given this pallern of historical data, II
linear model forecast fits tbe data adqulltely but under-estimates revenues in Years 3 through 6 and
overestimates revenues in the remaining years. Tbe second graph highlights the beller fit of the
quadratic regression cnrve. This better fit Is reflected in the corresponding increase in the R
squared value associated with the quadratic eqU!ltion. We will discuss the R-squared statistic and
its implications in the next section.

D. StatjsticallnterpretBljon oC Regrmion Results

1. Reyjew the RcglWioD Output

While this user's guide is not intended to be a statistics cour6C, the foUowing scction
provides a bri::f overvlcw of the statistical output whiclJ the /Oata Regression command
gencrates.

a) The~ is the V-intercept, or the value of the dcpendent variable
whcn tbe Driver is zero.

b) The stQDdard error or lite y-e.,limaIQ is an indicator of the probable error
in the Y-intercept.. Idcally, the standard error of' the Y-estimate should be
small relative to the size of the constani. In general, one should distrust any
data regression with a standard error that is more than half the value of the
constant.

6
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c) R'Auunred Indicates the "goodness of fit" or how well the foreCOAt values
mateh tho historical values. R·squored will always be between zero and ono.
A 1.cro Algnllillll thllt thero Is no reilltlonship betweon tho two data sets while
an R·aquored of one means that tho two data acts are perfectly matched. An
alternatlvo explanation Is that the R·aquared repreacnll the percentage
amount which thll Drlver(s) can account for the value of tho depondent
varlablo. We will usc this statistic In the c:aJeulatlon oC tbe Student's t
statistic.

d) Number of gbAervaliQIIA Is simply a count of tbe data points In the X and Y
rangCA. Tho fewer the number of observatlollJ, the weaker the predictive
powers or the model and the Cewer tbe options availablo to manipulate the
model. Standard statiatlcol laws require at least 15 observations. The validity
of and thna the confidence wbich you can place in your forCCOl!ts will be
enhanced as you add blstorlc:aJ data to the data base.

0) The dllqrees Qr freedom is the number of independent observations. Another
way to derive tho degrees Is freedom is to think of It as tbo total number of
Y data poinla MINUS the constant and tbe number of X voriables. Notice tbe
difference in tho degrees of Creedom between the Iineor and the quadratic
modell!. In our linear example, we have six (6) years of data on actual
collections, one constant and ono Driver or X variable, and six (6) degrces oC
freedom accordingly. In our quadratic model, wo stil1 have six (6) years oC
actual collection data, but they are arc restricted by one constant and two X
variablCA Cor a total of Cour (8 • 3 • S) degrees of Creedom. The concept oC
degrees oC freedom reiterates the importance oC baving sufficient numbers oC
historic:aJ ohac:rvations. For example, it is impoaaible to run a quadratic
regression with Cewer thlUltbrec dcgrcca oC Creedom.

We will usc the degrees or freedom to c:aJculate and to analyze the Student's t
tCAt statistic. Interpretation or the Student's t test and, therefore the resulting
level of confidence which you can accord a given model, will be very
sensitive to the number ofdegrees o~ Creedom available.

1) Slnndnrd error Qf the coefficient, simUor to the standard error oC the y.
estimate, measures the probable error in each X coefficient and ideally sbould
be as small as possible. . In general look for the standard error oC the
coefficient to be no greater than one third the X coerticient.

2. The Slude!!l'& T Test (1)

In' this section,. we will usc the inCormation generated by the regression to determine
which model, linear or quadratic provides tbe beat fit oC the data and a sufficient base Cor
making forCCllSla.

Each timo that you add a Driver to the regression equation, your R·aquared or measure
of goodness oC fit, will increase. Reliance upon R·aquarcll a10ae is insufficient to determine
the validity or a model. You must expand your analysis to determine whether the increase in
R squared rCAulting Crom the additional term (Years"2) ia statisticolly significant. By
incorporating the statistlcol inCormation we bave generated into a Cormula Cor the Student's t
TCAt, we will be able to expand our analysis beyond Goodness of Fit to include estimates of
the SignifiCllilce ofeach of the models. .

7



Plrat, modify your aproadaheetto perform the t test,

In coU addrcaa: Enter:

Q7
Q8
R7
R8
17
T8

+JII (R·aquared Statlatle Unllar model)
+09 (R.aquared Statlatle quadratic model)
+Q7
+Q8·Q7
+J11 (Degreea of i1reedom, linear model)
+011 (Degrees of Preedom,quadratle model)

In cell 87 we will enter the formula for the t statistic. The t statistic can be calculated
in various waya. For our purposca the eulest method is:

which translates in the lunguage of Lotus J23 to: '

@SQRT«R7-TI)/(1-Q7)

Next, copy tho formula in 87 to sa to calculate the T titatistie fOi tho quadratic
regression. You wiU need the standard stat1at1ca1 table c:a11ed the Student's t·
dlatribution tnblo in order to determine whether the t statisties in column S arc
significant. A copy of this table is p~escnted in ExhIbit ilL! of thia guide.

In our example, Cairo automobile laX revenues, the Student'. t for the Unear equation is
8.64. Evon with only 6 degrees of freedom, a Student's t ICOre of 8.64 Ia greater than tho value
which corresponds to the highest level of significance. Prom thcac resulta you can determine that
tho linear regrcsaion produced a highly signficant fit of the forccaat and historical data. The
quadratic equation docs not perform quite u weU u the linear equation. At five degrees of
freedom the quadratic equation's t IWre of 2.23 ill slgnficant only at the 90% leveL A signficance
(or confidence) level of 95% is generally the lowest acceptable level of confidence. In thia we,
the limited number of available historical data suggest ,that the linear model more closely
approximates the relationship between auto tax revenuCll and time than doca a quadratic model.

If, howcver, you arc wilUng to accept tl.e 90% level of statistical signficaDce you would
cllOose to usc the quadratic model. Given g 5el of equgllons which pwduCQ IIlgHstieally §jv.fl.i.(Wwj
Ijl§ of the dnlg, the equlition with the highest R-aquarcd should be your beat choice. When you
review the accompanying preliminary forewta you will ICC that the pert'u;mance of both modela
will vary across line> items. You should watch for changes In the R-aquared and t"crtfore the
Siudent's t teat u you continue to add actual collection data to the model in the future. When
you feel comfortable with the model you may also wish to experiment with other mathematical
transCormationa (5) of the Revenue and Driver data.

IV. Performing Additional Forceaol§/Svslem ModiOeatipD

Your forecasts will improve u you enter additional years' data to the database. To update
tho system with additional revenue data simply usc the /Workshcct lnacrt Row command to make
rOOln for the incoming data. 00 to the last row containiDg your formulu In Columna E and F
("Forewt Unear" and "Porecast Quadrntic"). Remove the doOar sign ($) from each formula and
copy the remaining formula into tho newly created ro\vs rClCrvcd Cor the additional forewt yCl1t1.
Once you have entered the new revenue data you will be able to recreate your regrCSl!ion. Simply
rellCat· tbe steps in Section UI to create and to analyze your Dew forccaata. The new regression
output will overwrite the previoua r~ulta. (6) Lotua wiU UlIC the Cormw In columna B and F to

8
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Users Guide Exhibit 111.1

Tllble J ItercClUlllell u, Ihe I tllslrlbulhlll

1'1

d/ .BII ,w---.;jij---jii---.iii---,ii; ---,lii---.iii-

I 0,)J5 U,lJ1 1..116 ),IIIB 6 "4 U 1116 31 IIZI 11.'.6'7
2 1/.2ft9 11./,11 IIN,I 1,881, Z'IIII 4 'III r"I"~ 99H
;I II,JIJ II.~"" 11'1/8 I.Co,I" JoU,1 ,I.IU 4,',11 ',MI.. I/.m 0"1111 1/,'1,11 I,'H zm Z,716 ),141 4,604, 0.Z61 0,"9 0.9211 1,416 MIS 2.511 3,)6' ".on
6 0.Z6' 0,'" 1/'IC)(l 1.4,10 1,94) Z"·17 • "013 3.101
1 O.ZI•.I 1/,"'11 II R'I6 1,4" I ftll,

Z",' Z9'IB 3,0199
B 0.Z6Z 0,"'6 II "8" 1,,1'11 I "'00 2.111(, Z,ft'16 3,'"
9 0,261 O,"U OU) UH' I,RH 2.J62 2.8ZI 3,Z'0

10 0.260 O.,·U 0.B19 I.Jll !.BIZ Z,2ZB 2,164 3.1651

" 0.260 0,',10 1/ 816 ur,,1 1196 27111 2.111 3,106
11 0.2'9 1/",111 1/"'.\ I ,I~', URI 2 119 HRI 3,11"
IJ O,Z'" I/,'.'H II "Ill I .I~II 11 II 2 1100 2 t,'" :t.11I2
14 0.Z'8 O,'H 11,8"8 \.Jo" 1.161 2,14' rr;n 2m

" O.Z'B 0,"6 0,866 I.HI 1.1'.1 2,UI 2.602 2.947

16 0.258 0,'" 0811' un 1.1oIt, 2 WI 2.'83 2.921
11 0.251 OI5J4 0,86J I.Jll 1.140 2.IIU 2,'67 2,B98
18 0.257 0.534 0,862 I,JJO I,m 2,101 2,'52 2.878
19 0.2" O,'ll 0861 1.328 1,129 2093 2.'39 2.861
20 0.251 11,',1,1 II R/oI' I ,11~ 1.115 7,1I8r, 2,'211 2.M'
21 I/UI II ~ll II 8'" 1',11' , 111 711HII 2"" 2 ""21 0.2~6 II,H2 II 8'" 1..111 1.111 , 2,1114 2,'118 2.819
23 0.2'6 o"n 0.8'B 1.319 1.114 2lKi9 2,'00 2.807

J 24 0.2'6 0,"1 oUSl 1,1I8 1.111 211M 20492 2.791
2S 0.2'6 I/.~.II 11.8", I..lIt, I'.IIIA 7IH~' MR' '2.1R1

26 0.2'6 o,m II "'II I.l., I liH. 1 "'11 MIll 2.119
27 0,2'6 U,'.lI oe" 1.314 1.111.\ 211'Z 20413 2.171
28 0.2'6 0'.111 lie" Ul.l 1.1111 ZI~IR 24(i1 2.163
29 0.U6 1/ ,.ell II H',I 1..111 1M" ZI~I' 2 ,II,Z 2,7'ti
3U 0.2'6 0,'.10 O.HH I..IIU I,Co'II z,lm 204" 2.7'0

4U 0.2" 0.'Z9 O.UI 1.311) 1,68,1 2.lIZI 2.423 2.704
60 .0.2'" U,'21 oe·18 1.2116 1611 ZIRR' 2.390 2,600

12U 0.2'" 11,51', IIM1 I 1"" I (,'R I "All 2HlI 21017
00 0.2" O,'}·I 1l8H 1181 I M~ 1.'''~1 2.l}ti 2.~J(,

fPr leplesenlJ Ihe plobabililY Ihal Ihe t value will e~ceed nch numbelln lhe table In .!nolute
value. l·hi. Is aPPluprlnle lur IWtl-Iniled IUI~. 1'\11 cllle·lalled I"" AllIIl'ly dlvhle ench ploiJabllllY In
hall. For eUlIIl,le, .32' In IUW I. clllullln I lells us Ihnl Ihr 1"IIII.I,lIIly 01 , bclnl\ less U.ln - .325 or
IfCller Ihan .32' Is .8.

Soulles: Oblllined hUIII 'lnllle III III I'hher nllli Ynles, S",II,II/,'"I 7jl"'~., Jor mol'/t//rtll,
At/r/t1,tturdl II/ul Mt,lic',,1 RrJt""'h, wilh Ihe I'rlllll,~llIn III Ihe nUlhlln and I'uhll~hel. (1!dlnhu1lhl
Oliver A lI"yd, 1.1,1.)
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calculate now forecasts fmm tho 1I0W regreaaloll output autollllltically.

You may also wish to experilllent with other forms of the data sueb III tbose outllncd In Step
2of the forecastlilg metbodology. .

NarB: The eRllest and anfest Ilpproach II to save your worksheet under a
different nllllle bJlfw:g attempting any tralllformatloRl of tbe data.

In this mallllcr you can prescrve the original database 8.D1.I forecasta for comparison with future
system modifications. Next, you can USc the mathematical functions In Lotus to trl1ll5form tbe
Actulli Collection nnd/or tho Yellr dlltll IlS you choose. Onee you finish mlll\lpulllting the dill II you
simply repclltthe Sleps In Section III to crellio IlI\d Ilnalyzc your new forecasts.

Finally, IlS your forecasting efforts explll\d you may alter tho reveDue system by adding or
substituting different sets of Drivers for which you have adequate blatorlca1 data. Please refer to
Volume 1-Revenue Sources for a discuaaioD oC the revenue dermitiolll and Drivers formulated to
dille.

9
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NOTns

(1) Acknowledgment: Adopting the T·atatlatle to Lotus Cormat aa preaented by Dr. Lee-Ann Huyck,
Dr. Alan Cbeetham, ·Curvillnear Regrcaalon In ReleRac 2", Wi"!! MpRPzlne. May 1987, pp 78-83.
Traditionally, tbe Student'a t acore Is uacd to guage tho statlatlcal significance oC an eaUmated X·
coefficient.

(2) OC course, you ~"n modlCy the model to accept rJlernaUvo Drivers which arCect Revenues.
More sophlatlcnted spedficntions oC the model Introduce statlaUcaI luuCl which must be taken Into
consideration wben choos1llg the appropropriate mix oC Drivers. Thcae Iasues, which Include but are
not limited 10: mulUcolUnearity, aerial correlation, heleroakedacticilY, and slmulalaneous equations,
arc beyond Ibe scope oC tbis Uaer's Guide. Sbould lhe Governorate wisb 10 expand ita system to
Includo a1lernatlve Drivers, il should also expand Ita slaliat1ca1 analysis to lesl and 10 connecl Cor
statiatical basla which may effect the proposed J'egrcaaloD equations.

(3) Future asacaamenl~ oC the Driver, Years"2 will aIao be simple to generate. Just ralae to lhe
aewnd power each nddltional yr.·: which you Corecnallnlo tbe Culure.

(4) Lolus Ttips, Tricks ans Traps pg. 101

(5) Sec Section 11 D, pago 2 for samplo IransCormations.

(6) If you wish to Clmllare lhe'rcsulta you can move the lho conlenta or Iho Regrcaslon Outpul
ceUB to a Cree area or I;Ie worksheel beroro creallng tbo new regrcaslon.

10
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TAUU1U.l

SUMMARY FORnCAS'nNG Mm110DOLOGY

A. Identify the factors wltlch you feel should InOuencc tbe variable whlch yoo
wlah to forecast (the~1lJI1 variable).

D. Eatllbllsh tho concoptolll reilltionahip between the dependont varillble IlDd III
Drlver(s).

C. QUllnUfy tho relationship between tho depelldent variable and tho
Driver(s)

D. Foreclllt futuro revenues using the equalIon you develop in Step 3 and
your knowledge or estimates of tho Driver data In futuro year••

B. Determine lho validity of each model and dlooso tho most appropriato
model for oach Iino itom.

F. Updato tho system to perform forecasllln tbe future.

11·


