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1 

IDtroductioD 

Local governJent leaders face difficult decisions concerning bow to provide sufficient quantity and 

quality services deaanded by constitueDts with the lowest possible tax burdeD. Decisions lust be lade 

on investleDts in infrastructure, allocatiDg scarce resources to COIp8tiDC) aDds, developleDt strate<jies, 

and tax structures for finding new and existiDg projects. !be funds DeCeSSaIy to provide these services 

COle frol local qoVernleDt taxes, reVeDues and Don local state and rederal aid. 

Increasing deaands for better services at biqber levels of availability is the goal. Bowever 

people are also expectiDg the lowest possible tax burdeD. state aDd Pederal CjOVerJlleDts are also 

decreasinq aid available to local qoverueDts. !hese treDds coupled with uncertaiD delOCjIapbic, fiscal, 

and econolic conditions Jake ecoDolic and policy decisions particularly difficult. 

Local CJOvemaents are becoliDCJ aware of the Deed for accurate IDd coaplete iDforutiOD for 

ilproviDg the decisioD and policy JakiDCJ process. To address this Deed !oI JObnsoD aDd bis qraduate 

studeDts at VirgiDia Polytechnic IDStitute developed a aicro coaputer based fiscal iapact lOde!. !be 

IOdeI provides decision lakers a fruevork to use iD plauiDc) for future public service needs UDder 

alternative econolic scenarios. (Johnson) 

JObnsoD et all ideDtified relatioDSbips betweeD deIocJraphic, fiscal aDd ecoDOlic CODditiODS to 

construct the Virginia Iapact Projection (VIP) lOde!. Users supply the 1Ode1 specific data to ai.wate 

the ilpacts of various chanqes in the collUllity. !be IOdeI allOl8 the user to predict future conditions 

with and without potential shocks such as plot closures, decli .. 11 moll.nt, aDd cbaDCJ8I ia tax 

rates . 

TIle equations aDd relationsbips ilpleleDted in the VIP 1Ode1llY Mel overvbel.inq at first. 

Tberefore a need existed to docuIeDt and explain the equatioDS used iD the VIP teaplate for otbel' atates 

to easily adapt the lOde!. The general objective of this docuIeDt ia to provide poteatiil VIP users a 

technical guide for understanding the systa of equatioDS used iD the VIP sceDaIio telplate. !be 

following tasks are addressed in this paper to ICCOIplisb the overall objective of this paper. 
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1. To provide a lap and explanation of the six .ajor sections of the VIP lOdel telplate. To 

provide the user a schelatic of the lOdel's sections, rows, and colUIDS to illustrate the 

locations of titles, data, and equations. Section one of this docuIent addresses this 

objective. 

2. To provide a description and code for each variable within each section used in the VIP 

lOde!. To identify the units and spreadsheet locations for the variables. The variables are 

organized according to dependent, independent, and the growth and change variables. 

3. To describe the function and relationships that estiaate each dependent variable. To 

provide a lathelatical explanation for deriving the 'independent' variables used in the 

function for the first and second iteration. This section lists the IOdeI section, where the 

calculation takes place, cell address, equation, and description for each step of the 

estilation. Section two of this docuaent contains this infollation. 

4. To describe the independent variables and provide a JatheJatical explanation for deriving 

each variable. This section lists the section of the lOdel where the calculation takes place, 

cell address, equation, and description for each step of the estilation. This infollation is 

found in section three of this docuJent. 

----- - --
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SECrIOI OlE 

THE 'GEOGRAPHY' or mE VIRGIlIA IMPAC! PROJEcr'IOIS Jk)I)EL 
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Virginia Ilpact Projections Model Geography 

Section one provides the user a general overview of the WgeographyW or layout of the VIP lodel. 

Figure one illustrates the sections of the Lotus 123 telplate used by VIP to predict fiscal ilpact up to 

nine years in the future. Each section is listed along with their cell addresses. Figure two is a 

schelatic of the lodel which illustrates the locations of titles, data, and equations. The following is 

a brief description of each section. 

section one also contains the variables in which the user Jakes exogenous changes or establishes 

growth rates to silulate a scenario in question. scenarios aay silulate the effects of changes in 

econolic, fiscal, or deloqraphic cirCUlStances within a county. For exalple the user creates a baseline 

scenario or without case by supplying data in lines 27 - 34 . The baseline scenario projects future 

changes in the econolic, fiscal or deJOqraphic cirCUIStances under wnoraalw growth. The user creates 

the scenario in lines 5 - 26 that provides a wshockw to the econoly. The subsequent growth shows the 

effects as the lodel loves toward a new equilibriUl after the shock. 

Section two contains data for the base year (coluan B) and nine year of projections (coluans C-K) 

for the different categories of variables. These data are in total values. This section contains a 

without sub-section. The without sub-section allows users to cOlpare the scenario with to a without 

change scenario. 

Section three is sililar to section two except pet capita values are reported. Section three also 

contains variables included for cOlputational reasons, for exalple population squared. Users are 

required to supply one coluan of data of baseline data in coluan B in both of these sections. The lodel 

generates the relaining data in coluans C-K (one coluan for each projected year) using the growth rates 

supplied by the user in section one. Section three contains a without sub-section sililar to section 

two. 

Section four is a sUilary or bottOI line section that identifies the tax burden faced by the 

county. This section also contains a without sub-section. The without sub-section allows users to 

cOlpare the scenario with changes to a scenario without changes. 
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Section five contains ecoDOaetrically calculated coefficients tbat liDk the dependent IDd 

independent variables. These coefficients are based on cross sectioDal data for Vir<jinia counties. 

ColUID A lines 165-192 contain the dependent variables. low 165 contaiDs the indepeDdent variables. 

Data appearing in the B165-Bn92 latrix are the coefficients for independent variables tbat 

statistically effect the dependent variables. 

5 

Section six describes the cbaDges between the initial year aDd each of the nine projected 

subsequent years. This section contains 30 rows for each year projected. Line 195 contains the chaDcje 

in independent variables. 'the reuinder of the latrix contains tbe products of the econol8trically 

calculated coefficients found in section five and the cbaftc}es in row 195. VIP SUIS across rows of 

dependent variables to detenine the net effect of the independent variables in any year. section six 

contains nine separate blocks for each of the years projected in the IOdel. 



Figure 1 - Virginia Ilpact Projections Model Geography Map 
----------------------------------------------------------------------------------------------------

* A1. ••••• CI 

A4 

Section one - Scenerio Section 

A5 •••••• L5 

A34 

Section Two - Total 

A39 •.•••• K39 

A76 

Section Three - Per Capita 

A79 ..•••• K79 

A149 

Section Four - SUilary 

A153 •..••• K153 

A161 

Section Five - Coefficients 

A164 •••••• BB164 

A192 

section six - Delta 

AI95 •.•..• BB195 

A223 

AC39 •••••••• AK39 

ACl6 

~ 

ACl9 •••••••• AK79 

AC149 

~ 

AC153 •••••••• AK153 

AC159 

* Note: the letters under each section title stand for Lotus 123 cell addresses. 
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I 
Figure 2 - Virginia Iapact ProjectIons IOdel section, row, aDd colUID scbeaatic. 

I -~--------------------------~----------------------------------------------------------------------
~ B2I ~ 

I 
1 I ~ ~ I l ~ B I ~ , LIII ••• ·I.88 

Titles 1 ! ! '1' 
! T 

3 T 

I 1. Scenerio 4 YO Yl Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 
(change data) 5 ! '1' D D D D D D D D D D 

I (growth rates) 27 '1' '1' D D D D D D D D D D 

I 
34 T '1' D D D D D D D D D D 
35 BLAB ROW 
36 BWlt ROW 

I 2. Total 37 '1' YO Yl Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 
38 BLAB ROi 
39 '1' D E E E E E E E E E 

76 T D E E E E E E I I E 

3. Per capita 77 BLAB ROIl 
78 BWlQ 
79 '1' D E E E E E I E I E 

149 '1' D E E E E E B I I E 

4. SUDary 150 BLAB Rat 

I 
151 '1' '1' 
152 BLAB ROW . 
153 T E E E E B E I I I I 

I 161 ! I E E B B E E E E I 

5. Coefficients 162 '1' T 

I 163 BLAB Rat 
164 '1' T '1' '1' '1' '1' '1' '1' '1' ! ! .. . . . . . . . . . ! 
165 T D D D D D D D D D D •• • • • • • • • • • D 

192 ! D D D D D D D D D D •• • • • • • • • • • D 

-------------------------------------------------------------------------------------------._-------
wbere: 

1-88 = colUIDS found in tbe Lotus 123 telplate. 
T = 'l'itles 
D = Data 
E = Equations 
Yt = Years 

I 
I 
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Figure 2 cont. - Virginia Ilpact Projections lodel section, row, and coluan schelatic. 

I ----------------------------------------------------------------------------------------------------
Section R.~ ~ 

A B C n E f G B I J , L ... !,!.!:.BB I 6. Delta 193 BWK ROW 
194 T Yl 
195 T E E E E E E E E E E •• • • • • • • • • • E I 
223 T E E E E E E E E E E ••••••••••• E 
224 T Y2 

I 225 T E E E E E E E E E E •• • • • • • • • • • E 

253 T E E E E E E E E E E ••••••••••• E 

I 254 T Y3 
255 T E E E E E E E E E E ••••••••••• E 

283 T E E E E E E E E E E ••••••••••• E I 284 T Y4 
285 T E E E E E E E E E E •• • • • • • • • • • E 

313 T E E E E E E E E E E ••••••••••• E I 314 T Y5 
315 T E E E E E E E E E E ••••••••••• E 

I 343 T E E E E E E E E E E ••••••••••• E 
344 T Y6 
345 T E E E E E E E E E E ••••••••••• E I 
373 T E E E E E E E E E E ••••••••••• E 
374 T Y7 

I 375 T E E E E E E E E E E ••••••••••• E 

403 T E E E E E E E E E E ••••••••••• E 

I 404 T Y8 
405 T E E E E E E E E E E ••••••••••• E 

433 T E E E E E E E E E E ••••••••••• E I 434 T Y9 
435 T E E E E E E E E E E ••••••••• , • E . 
463 T E E E E E E E E E E ••••••••••• E I 

--------------------------------------------------~----------------------------------------------
where: 

A-BB = coluans found in the Lotus 123 telplate. I 
T = Titles 
D = Data I E = Equations 
Yt = Years 

I 
I 
I 
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SECllONlWO 

VARIABlES USED BY 1lE VIRGINIA IMPACT PAOJECTK>NS MODEL 



Table 1 - Sect' on One or Scenerio Section of the Virginia Ilpact Projection Model. 

Row NU1Ibers 
(Columns C-L) 

5 
fi 
7 
8 
9 
1 
11 
12 
13 
J4 
15 
16 
1.7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
32 
33 
34 

Row Titles 
(Columns A-B) 

change in county population 
change in county area , l ., 

change in county base elploYient 
change in total elploYient 
change in town population 
change in contiguous elployaent 
change in contiguous laborforce 
change in school enrollaent 
change in real property taxbase 
change in pers property taxbase 
change in per capita incole 
change in grads per 100 
change in teachers per pupil 
change in sales per capita 
change in lortality 
change in percent non white 
change in fire protection rate 
change in crile 
change in solved crile 
change in pro/vol rating 
change in federal aid 
response to change in fed aid 
contiguous elploYient growth rate 
county base elploYient growth rate 
town population growth rate 
contiguous laborforce growth rate 
real per capita incole growth rate 
rmmber of unelployed 
narginal lultiplier 
(base elployment lultiplier) 

Cell 
Code 

CHcroP 
CHCA 
CHCBEMP 
CHEMP 
CHTPOP 
CHCGEMP 
CHCGLAB 
CHEBRL 
CHRPTPC 
CHPPl'PC 
CHIPC 
CHGlOO 
CHTPC 
CHSLSPC 
CIOOR 
CHPMW 
CHFPR 
CHC 
CBSC 
CHRVPF 
CHFA 
ReFA 
CGEMPGR 
CBEMPGR 
TPOPGR 
CGLABGR 
RIPCGR 
UBEMP 

MM 

Units 

percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
percent 
persons 
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Table 2 - Section two or !otal Variables Section of tbe ViICJinia llpiCt Projection Model. 

Row IUIbers Row 'i tles 
(ColUIDS C-I) (OolUID 1) 

cell 
Code units 

11 

-----Dependent Variables----------------------------------------------------------------------------&- ~ -
39 population R)P persons 
40 laborforce LAB, persons 
41 nUlber of outcollUters OO! persons 
42 nUlber of incollUters IIC persons 
43 enrollaent BIlL students 
44 real property taxbase apr dollars 
45 personnel property tubase PPr dollars 
46 public works expenditures NI dollars 
47 court expenditures CRE dollars 
48 police expenditures PLE dollars 
49 adlinistration expenditures ADE dollars 
50 recreation expenditures ReE dollars 
51 welfare expenditures WE dollars 
52 per pupil expenditures EDB dollars 
53 developieDt expenditures DE dollars 
54 sales tax revenues 8ft dollars 
55 otber tax revenues Oft dollars 
56 jail expenditures JI dollars 
57 lental bealth and health lID dollars 
58 fire expenditures FI dollars 
59 non local public work aid ILPI1 dollars 
60 non local court aie ILCR1 dollars 
61 non local public safety aid ILPS dollars 
62 non local adainistration aid ILlDl dollars 
63 non local recreation aid ILIC1 dollars 
64 non local health and welfare aid ... dollars 
65 non local education aid ILID dollars 
66 non local developieDt aid JLD1 dollars 
-----IDdepeDdeDt Variables---------------------------------·······--------------------------------------
67 non local liscellaneous IUIISC dollars 
68 town population !POP persons 
69 residentiary eaplofl8Dt RI persons 
70 nUlber of businesses IIJS businesses 
71 total federal aid P1 dollars 
72 total state aid SA dollars 
73 actual total aid federal and ltate A'A dollars 
74 predicteCi total aid federal aDd state Pl'A dollars 
75 actual ratio of federal aid:total aid APA dollars 
76 base aployaent sap persons 



Table 3 - Section Three or Per capita Variables Section of the Virginia Ilpact Projection Model. 

Row HUibers 
(ColUIDS C-K) 

Row Titles 
(ColUID A) 

Cell 
Code units 
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-----Dependent variables--------------------------------------------------------------------------------
79 population pop persons 
80 laborforce LABF persons 
81 nUJber of outcollUters OOTPC persons/person 
82 nulber of incoouters IIfCPC persons/person 
83 enroillent ENRL students 
84 real property taxbase RPl'PC dollars/person 
85 personnel property taxbase PPrPC dollars/pers 
86 public works expenditures PWEPC dollars/person 
87 court expenditures CREPC dollars/pers 
88 police expenditures PLEPC dollars/person 
89 adlinistration expenditures ADEPC dollars/person 
90 recreation expenditures RCEPC dollars/person 
91 welfare expenditures WEPC dollars/pers 
92 per pupil expenditures EDEPC dollars/person 
93 developlent expenditures DEPC dollars/pers 
--~--Independent Variables------------------------------------------------------------------------------
94 population sqaured POPSQ persons 
95 population density POPD persons/liles 
96 percent change in population PCHPOP percent person 
97 percent population in towns PTPOP percent town pop/persons 
98 percent population in towns squared TPOPSQ percent town pop/persons 
99 unelploy.ent rate OR nUJber 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
.dO 
13 

114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

125 

graduates per 100 population 
percent non white 
lortality 
elploYlent 
elploYient per capita 
residentiary elploytent 
per capita incole 
per capita incole squared 
nuaber of businesses 
sales 
sales per capita 
enroillent sqaured 
percent change enroillent 
instructor personnel/lOOO 
square liles in county 
square liles per capita 
solved criles per capita 
criles per capita 
fire protection rating 
ratio of volunteer/professional firelen 
developlent groups 
Jiles to SMSA 
total local governlent expenditures 
per capita 
total federal aid per capita 

Gloo 
PHW 
II>R 
EMP 
EMPPC 
REMPPC 
IPC 
IPCSQ 
BOSPC 
SLS 
SLSPC 
DRLSQ 
PCHElfRL 
IPlOOO 
IIISQC 
MISQPC 
SCPC 
CPC 
FPR 
RVPF 
DG 
SMSA 

LGEPC 
FAPC 

unelployed/laborforce 
graduates/1oo persons 
nonwhite/population 
deaths/persons 
persons 
elploytent/person 
persons 
incole/person 
incole/person 
businesses/person 
dollars 
dollars/person 
persons 
persons 
instructersj1000 
liles 
liles/person 
solved criles/person 
eriles/person 
rating 
volunteer/professionals 
groups 
liles 

dollars/person 
dollars/person 
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Table 3 cont. - Section !brae or Per Capita Variables Section of the Virginia lipact Projection Model. 

Row IIuIbers Row 'i tles 
(ColUIDS C-lt) (ColUID 1) 

Cell 
COde units 

126 public safety expense per capita PSIPC dollars/penon 
127 contiC)UOus laborforce CGLAB persons 
128 contiCJUOUS elployaent CGBIIP persons 
129 outCOllUters per capita OO!PC outcoauters/person 
130 iDCOllUters per capita IICPC iDOODUters/person 
131 nUlbel' of uneaployed UIIIP persons 
-----Dependent Variables--------------------------------------------------------------------------------
134 sales tax revenues SftPC dollars/person 
135 other tax revenues O!RPC dollars/person 
136 jail expenditures JIPC dollars/person 
137 aental bealtb aDd health IIBIPC dollars/person 
138 fire expenditures PEPC dollars/person 
139 DOn local public vork aid JIalPC dollars/person 
140 non local court aid ILCRlPC dollars/person 
141 DOn local public safety aid ILPSPC dollars/person 
142 DOn local adlinistration aid ILlDlPC 
143 non local recreation aid ILRCAPC dollars/person 
144 non local health and welfare aid IIBPC dollars/person 
145 DOn local education aid ILIDAPC dollars/person 
146 non local developlellt aid ILDlPC dollars/person 
----~IDdepeDdent Variables-------------------------------------------------------------------._ .. -----_. 
147 CODStant cost service CCS dollars/person 
148 total expense per capita !IPC dollars/person 
149 quantity quality cbaDcJe QQCII 



Table 4 - Section Four or SUllary Section of the Virginia rlpact Projection Model. 

Row NUlbers 
(ColUIDS C-I) 

153 
154 
155 
156 
157 
158 
159 
160 
161 

Row Titles 
(Coluln A) 

total expenditures 
total non local aid 
sales tax revenues 
other tax revenues 
local tax burden 
property tax base 
proxy tax burden 
bottOI line (cash flow) 
bottol line (constant quality) 

Cell 
Code 

TE 
ATA 
STR 
OTR 
LTB 
PTB 
TB 
BLCF 
BLCQ 

units 

dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
dollars 
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Table 15 - Systel of equations used by the VIP IOdel to calculate ADMIIISTRATIOI EXPEMDITURES PER 
CAPITA. Y = f(OOTPC, LGBPC, and FAPe) 

Model Cell 
Section Address Equation Variable Description 

41 

-----FIRST ITERATIOH:-----------------------------------------------------------------------------------
(2) 849 Total Adlinistration Expenditures (base year) 
(3) B89 per capita Adlinistration Expenditures (base 

year) 

(3) B89 @if(M89>O,M89,O) 
M89 849/B79 

(3) 879 Input Value population per capita 
-----SECORD ITERATIOI:----------------------------------------------------------------------------------
(3) C89 @if(189)O,189,O) per capita adlinistration expenditure (t+l 

year) 
B89 B89+@SOM(B206 •. BE206) 

----~----------------------------------------------------------------------------------------------
( 6 ) AB206 ABl75*AB195 outcoDuters per capita 
(see Table 7 for systel of equations) 
-----LGBPC----------------------------------------------------------------------.. _----------------------
( 6 ) 1U206 10175*10195 total expenditures 
(5) A0175 econoletrically calculated coefficient adain exp/total expenditures 
(6) 1U195 C124-B124 difference in total expenditures between base 

and t+l years 
(3) B124 (B58+B50+B56+B48+B57+B51 

+847+853+846)/B79 
(base year) 

total local goveruent expenditures 

(2) 858 Input Value fire protection expenditure (base year) 
(2) B50 Input Value .parks and ree expenditure (base year) 
(2) 856 Input Value correction and detention expense (base year) 
(2) B48 Input Value police expenditure (base year) 
(2) B57 Input Value health expenditure (base year) 
(2) 851 Input Value welfare expenditure (base year) 
(2) 847 Input Value court expenditure (base year) 
(2) 853 Input Value developaent expenditure (base year) 
(2) 846 Input Value public works expenditures (base year) 
-----FAPe-----------------------------------------------------------------------------------------------
(6) 1V206 AV175*AV195*D26 total federal aid 
(5) AVl75 econol8trically calculated coefficient public works/tot fed aid 
(6) 1V195 C125-B125 difference in total federal aid between base 

(1) 
(3) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

D26 
C125 
C71 
C25 
B74 
B75 
B71 
873 

Input Value 
C71/C79 
(B75*B74)+C25 
Input Value 
@sUl(859 •• B67) 
871/873 
Input Value 
B74 

and t+l years 
response to cbanqe in federal aid 
total federal aid (t+l year) 
total federal aid (t+l year) 
cbancje in federal aid 
predicted total aid (federal and state) 
actual federal aid (base year) 
total federal aid (base year) 
actual total aid (base year) 

------~-------~-----------------------------------------------------------------------------------------



Explanation of Table 15 - Systel of equations used by the VIP lodel to calculate ADMINISTRATION 
EXPENDITURES PER CAPITA. 

Variable Descriptions: 

Adlinistration expenditures per capita are a function of outcolluters, total local governtent 
expenditures, and total federal aid. 

1) ADEPC = «0 + 810UTPC + 82LGEPC + ~FAPC 

where «0' 81, 82, and ~ are econoletrically estilated coefficients. These estilates are found in 
section five of the lodel. 
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Total level of governlent services is expected to have a positive relationship with adlinistrative 
expenditures. This relationship is hypothesized because adlinistrative services are not tied to any 
particular service. Governlent support or total federal aid positively effects adlinistrative expenses. 
It is expected that areas with large nUJbers of outcolluters have a unique deland for adlinistrative 
services therefore a positive relationship lay exist. Incole is expected to positively effect 
adlinistrative expenses. (Keeling) 

Derivation: 

Using the total derivative of the adlinistration expenditures per capita function (equation 1) the lodel 
calculates the rate of change (dADEPC) between the initial year (ADEPCl) and the subsequent year 
(ADEPC2) (equation 2). 

2) dADEPC = 81dOUTPC + 82dLGEPC + ~FAPC 

The lodel calculates dOOTPC, dLGEPC, and dFAPC as the difference between the initial user supplied 
values (OUTPCl, LGEPCl, and FAPCl) and the second iteration values (00TPC2, LGEPC2, and FAPC2) for each 
independent variable in the function (equation 3). 

3) OUTPC2 - OOTPC1 = dOUTPC 
LGEPC2 - LGEPC1 = dLGEPC 
FAPe2 - FAPe! = dFAPe 

where dOUTPC, dLGEPC, and dFAPe are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the IOdel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dADEPC or the rate of change between the initial year 
(ADEPC1) and the second iteration (ADEPC2) for the dependent variable, adlinistration expenditures per 
capita (equation 2). This addition takes place in section three of the lode!. The total rate of change 
(dADEPC), for the adlinistration expenditures per capita function, is added to the initial values 
(ADEPC1) resulting in the projected adJinistration expenditures per capita value (ADEPC2) in the second 
iteration (equation 4). 

4) ADEPC2 = dADEPC + ADEPC1 
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Future values for the subsequent year (ADEPC3) are calculated in the sale lanner I except the ADEPC2 
values are used in place of the user supplied initial values (ADIPe!). 
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Table 16 - Systel of equations used by the VIP lodel to calculate RECREATION EXPENDITURES PER CAPITA. Y 
= f (POP, RPl'PC, POPSQ, PTPOP, IPC, INCPC, and F APe) 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
( 2) B50 Total Parks and Recreation (base year) 
(3) B90 per capita Parks and Recreation Expenditure 

(base year) 

(3) B90 @if(M90>0,M90,0) 
M90 B5O/B79 

(3) B79 Input Value population per capita 
-----SECOHD ITERATION:----------------------------------------------------------------------------------
(3) C90 @if(N90)0,M90,0) per capita Parks and Recreation Expenditure 

N90 B90+@SUM(B207 •• BE207) 
-----POP------------------------------------------------------------------------------------------------
(6) B207 B176*B195 population 
(see Table 6 for systel of equations) 
-----RPTPC----------------------------------------------------------------------------------------------
(6) G207 G176*G195 real property taxbase 
(see Table 10 for systel of equations) 
-----POPSQ----------------------------------------------------------------------------------------------
(6) Q207 Q176*G195 population2 
(see Table 6 for systel of equations) 
-----PTPOP----------------------------------------------------------------------------------------------
(6) T205 T174*T195 town percentage 
(5) T174 econoletrically calculated coefficient police expenditure/town 

percentage 
(6) T195 C97-B97 difference in percent population in town 

between base and t+l years 
(3) B97 B68/B79*loo percent population in town (base year) 
(2) 868 Input Value town population (base year) 
(3) B79 Input Value population (base year) 
(3) C97 C68 jC79*lOO percent population in town (t+1 year) 
(2) C68 ((ltC29/100)*B68)+C9 town population (t+1 year) 
(3) C79 B79 + @sUl(B196 .. BEI96) population (ttl year) 
(1) C29 Input Value town population growth rate 
(1) C9 Input Value change town population 
-----IPC------------------------------------------------------------------------------------------------
(6) AC207 AC176*AC195 per capita incoae 
(5) AC176 econoletrically calculated coefficient recreation/per capita incole 
(6) AC195 C106-B106 difference in per capita incole between base 

and t+l years 
(3) C106 (B106*(1+C32/100))+C15 per capita incole (t+1 year) 
(3) B106 Input Value per capita incole (base year) 
-----INCPC----------------------------------------------------------------------------------------------
(6) AI207 AI176*AI195 incouuters per capita 
(see Table 8 for systel of equations) 
-----FAPC-----------------------------------------------------------------------------------------------
(6) AV207 AV176*AV195*D26 total federal aid 
(5) AV176 econoletrically calculated coefficient public works/tot fed aid 
(6) AV195 C125-B125 difference in total federal aid between base 

and ttl years 

I 
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Table 16 cont. - Systel of equations used by the VIP IOdel to calculate RECREATIOIf PER CAPITA. Y = 
f(POP, RPTPC, POPSQ, PTPOP, IPC, IBCPC, and rAPe) 
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---------------------------------------------------------------------.--------------------------------_. 
Model Cell 
Section Address Equation Variable Description 
-----SECOID ITERATIOI:----------------------------------------------------------------------------------
(1) D26 Input Value response to cbanqe in federal aid 
(3) C125 al/C79 total federal aid (t+1 year) 
(2) C71 (B75*B74)+C25 total federal aid (t+1 year) 
(1) C25 Input Value chanqe in federal aid 
(2) B74 @sUl(B59 •• 867) predicted total aid (federal and state) 
(2) B75 B71/873 actual federal aid (base year) 
(2) B71 Input Value total federal aid (base year) 
(2) B73 B74 actual total aid (base year) 

Explanation of Table 16 - Systel of equations used by the VIP IOdeI to calculate RECREATIOK EXPENDITURES 
PER CAPITA 

Variable Descriptions: 

Recreation expenditures per capita are a function of population, real property taxbase per capita, 
population squared, percent town population, per capita incoae, incouuters per capita, and total 
federal aid. 

where 10, Sl' ~, ~, 84, ~, 86, ~, ~, and ~ are ecoDOJetrically estiuted coefficients. These 
estiaates are found in sectlon five of £he lOde!. 

Population indicates recreations relationship with econolies of scale. Wealth generates a greater 
deland for recreation therefore per capita incoJe and real property per capita positively influence 
recreation expenditures. Incouuters utilhe recreation in tbe areas they coDute indicatiDCj a positive 
relationship with recreation expenditures. Federal aid bas a positive relationship with recreation 
expenditures. (KeeliD<J) 

Derivation: 

Usinq the total derivative of the recreation expenditures per capita function (equation .1) the IOdeI 
calculates the rate of cbange (dRCEPC) between the initial year (RCEPC1) and the subsequent year 
(RCEPC2) (equation 2). 

2) dRCEPC = SldPOP + ¥RPfPC + ~dPOPSQ + S4dP1'POP + SsdPl'POP + S6dIPC + ~~TPC + 6adIICPC + BgdFAPC 

The lOdel calculates dPOP, dRP'l'PC, dPOPSQ, dPlPOP, dIPC, cnrrPC, dIICPC, and dFAPe as tbe difference 
between the initial user supplied values (POPl, RPTPCl, POPSQl, PfPOPl, IPC1, 0UTPC1, IIICPCl and rAPe1) 
and the second iteration values (POP2, RPTPC2, POPSQ2, PrPOP2, 00, OOTPC2, I1ICPC2, and rOO) for each 
independent variable in the function (equation 3). ' 

3) POP2 - POPl = dPOP 
RPl'PC2 - RPTPCl = dRPl'PC 
POPSQ2 - POPSQ1 = dPOPSQ 
Pl'POP2 - PrPOPl = dPl'POP 
IPC2 - IPC1 = dIPC 



OOTPC2 - OUTPCl, = dOUTPC 
IHCPC2 - IHCPCl = dIHCPC 
FAPe2 - FAPel = dFAPe 
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where dPOP, dRPI'PC, dPOPSQ, dPTPOP, dIPC, dOOTPC, dIHCPC, and dFAPe are the partial derivatives for each 
independent variable. This calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infollation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the IOdel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dRCEPC or the rate of change between the initial year 
(RCEPC1) and the second iteration (RCEPC2) for the dependent variable, recreation expenditures per 
capita (equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dRCEPC), for the recreation expenditures per capita function, is added to the initial values (RCEPC1) 
resulting in the projected recreation expenditures per capita value (RCEPC2) in the second iteration 
(equation 4). 

4) RCEPC2 = dRCEPC + RCEPC1 

Future values for the subsequent year (RCEPC3) are calculated in the sale lanner, except the RCEPC2 
values are used in place of the user supplied initial values (RCEPCl). 
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Table 17 - Systel of equations used by the VIP 1Ode1 to calculate WELFARE EXPENDITURES PER CAPITA. Y = 
f (UEMP, PHW, IPC, IMCPC, and F APe) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATIOH:-----------------------------------------------------------------------------------
(2) 851 Total Welfare Exp 
(3) B91 per capita Welfare Exp 

(3) B91 @if(M91>0,M90,0) 
M91 B51/879 

-----SECOND ITERATION:----------------------------------------------------------------------------------
(3) C91 @if(M91>0,H91,0) 

N91 B91+@SUM(B208 •• BE208) 
-----UEMP-----------------------------------------------------------------------------------------------
(6) V208 VI77*V195 percent unelploYlent 
(5) V177 econoletrically calculated coefficient welfare/unelploYlent 
(6) V195 C99-B99 difference in the unelployaent rate between 

base and t+l years 
(3) B99 B131/880*100 unelploYlent rate (base year) 
(3) B131 Input Value nUiber ofunelployed (base year) 
(3) 880 Input Value laborforce (base year) 
(3) C99 C131/C80*100 unelploYient rate (t+1 year) 
(3) Cl3l C33 nUiber unelployed 
(1) C33 Input Value larginal lultiplier 
(3) C80 see Table 6 for systel of equations 
-----PNW------------------------------------------------------------------------------------------------
(6) X208 X177*X195 percent non white population 
(5) X177 econoletrically calculated coefficient welfare/percent non white 

(6) X195 CI0I-BI01 
population 
difference in percent non white population 
between base and t+l years 

(3) BIOI Input Value percent non white (base year) 
(3) CI0l BI01+C20 percent non white (t+1 year) 
(1) C20 Input Value cban<Je in percent non white population 
-----IPC------------------------------------------------------------------------------------------------
( 6 ) AC208 AC179* AC195 per capita incoae 
(5) AC179 econoletrically calculated coefficient per cap adJin exp/per eap ineole 
(6) AC195 CI06-B106 difference in per capita incoae between base 

(3) C106 (B106*(I+C32/100))+C15 
(3) BI06 Input Value 
(1) C32 Input Value 
(1) C15 Input Value 
(6) AI208 AI177*AI195 
(see Table 8 for systel of equations) 

and t+ 1 years 
per capita incoae 
per capita incoae (base year) 
real per capita incoae growth rate 
change in per capita incoae 
incouuters per capita 

-----rNCPC--------------------------------------------------------------~-------------------------------
(6) AI 207 AI176*AI195 incouuters per capita 
(see Table 8 for systel of equations) 
-----FAPC-----------------------------------------------------------------------------------------------
(6) AV208 AVI77*AVI95*D26 total federal aid 
(5) AV176 econoletrically calculated coefficient public works/tot fed aid 
(6) AV195 C125-B125 difference in total federal aid between base 

and t+1 years 
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Table 17 cont. - Systel of equations used by the VIP lodel to calculate WELFARE EXPENDITURES PER CAPITA. 
Y = f (POP, PPTPC, POPSQ, UEMP, PNW, EMPPC, IPC IBCPC, and F APe) 
-------------------------------------------------------------------------------------.------------------
Model Cell 
Section Address Equation Variable Description 
-----SECOND ITERATION:----------------------------------------------------------------------------------
( 1 ) D26 Input Value response to change in federal aid 
(3) Cl25 C71/C79 total federal aid (t+l year) 
(2) C71 (B75*B74)+C25 total federal aid (ttl year) 
(l) C25 Input Value change in federal aid 
(2) B74 @sUl(B59 •• 867) predicted total aid (federal and state) 
(2) B75 B71/B73 actual federal aid (base year) 
(2) B71 Input Value total federal aid (base year) 
(2) B73 B74 actual total aid (base year) 

Explanation of Table 17 - Systel of equations used by the VIP lodel to calculate WELFARE EXPENDITURES 
PER CAPITA. 

Variable Descriptions: 

Welfare expenditures per capita are a function of percent unelploytent, percent non white population, 
per capita incole, incolluters per capita, and total federal aid. 

where ~, 81, 82, 83, 84, and 8s are econoletrically estilated coefficients. These estiutes are found 
in sectlon five of the lodel. 

UnelploYlent rate, personal property per capita, and per capita incole proxy for the econolic conditions 
in an area. Welfare expenditures decrease as elployaent, personal wealth and incole rise. Minorities 
generally receive higher alounts of welfare. (Washington Post, Jan. 19, 1986) Federal aid is positively 
related to welfare expenditures. Greater nUlbers of incolluters is hypothesized to increase welfare 
expenditures. (Keeling) 

Derivation: 

Using the total derivative of the welfare expenditures per capita function (equation 1) the lodel 
calculates the rate of change (dWEPC) between th~ initial year (WEPCl) and the subsequent year (WEPC2) 
(equation 2). 

The lodel calculates dUR, dPNW, dIPC, dIBCPC, and dFAPe as the difference between the initial user 
supplied values (URl, PNW1, IPCl, IHCPC1 and FAPe1) and the second iteration values (UR2, PNW2, IPC2, 
IHCPC2, and FAPe2) for each independent variable in the function (equation 3). 

3) UR2 - URl = dUR 
PNW2 - PHWl = dPNW 
IPC2 - IPCl = dIPC 
INCPC2 - INCPCl :: dINCPC 
FAPC2 - FAPel :: dFAPe 
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where dOR, dPIIW, dIPC, dIHCPC, and dFAPe are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. 
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The lodel estiaates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dWEPC or the rate of change between the initial year 
(WEPC1) and the second iteration (WEPC2) for the dependent variable, welfare expenditures per capita 
(equation 2). This addition takes place in section three of the IOdel. The total rate of change 
(dWEPC), for the welfare expenditures per capita function, is added to the initial values (WEPC1) 
resulting in the projected welfare expenditures per capita value (WEPC2) in the second iteration 
(equation 4). 

4) WEPC2 = dWEPC + WEPCl 

Future values for the subsequent year (WEPC3) are calculated in the sale JaDDer, except the WEPC2 values 
are used in place of the user supplied initial values (WEPC1). 
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Table 18 - Systel of equations used by the VIP lodel to calculate EDUCATIONAL EXPENDITURES. Y = f(ENRL, 
IPC, ENRLSQ, PCHENRL, 11000, and FAPe) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(2) B52 Total Education Expenses (base year) 
(3) B92 per pupil Education Expenses (base year) 

(3) B92 @if(M92>0,M92,0) 
M92 B52/883 

(2) 883 Input Value enrollient 
-----SECOHD ITERATION:----------------------------------------------------~-----------------------------
(3) C92 @if(H92>0,H92,0) 

N92 B92+@SUM(B209 •• BE209) 
-----ENRL-----------------------------------------------------------------------------------------------
(6) F209 F178*F195 enrollient 
(see Table 9 for systel of equations) 
-----IPC------------------------------·-----------------------------------------------------------------
(6) AC209 AC178*AC195 per capita incole 
(5) AC178 econoletrically calculated coefficient per cap adlin exp/per cap incole 
(6) AC195 C106-B106 difference in per capita incole between base 

and t+l years 
(3) C106 (Bl06*(1+C32/l00))+C15 per capita incole (t+l year) 
(3) B106 Input Value per capita incole (base year) 
(l) C32 Input Value real per capita incoJe growth rate 
( 1 ) C15 Input Value change in per capita incoJe 
-----EHRLSQ---------------------------------------------------------------------------------------------
(6) AJ209 AJ178*AJ195 enrolllent2 
(see Table 9 for systel of equations) 
-----PCHEHRL--------------------------------------------------------------------------------------------
(6) AK209 AK178*AK195 percent change enrollient 
(5) AK178 econoletrically calculated coefficient educational exp/enroillent 
(6) AK195 C114-B114 percent change in enroillent (base year) 
(3) B114 Input Value percent change in enrollient (base year) 
(3) C114 (C83-883)/883*100 percent change in enrollient (t+1 year) 
(3) C83 see Table 9 

for systel of equations enroillent (t+1 year) 
-----11000----------------------------------------------------------------------------------------------
(6) AL209 AL178*AL195 instructors per 1000 pupils 
(5) AL178 econoletrically calculated coefficient educational exp/instructors per 

(6) AL195 C1l5-BU5 
1000 pupils 
difference in instructor pers/1000 between 
base and t+ 1 years 

( 3 ) B115 Input Value instructors per 1000 pupil (base year) 
(3) C1l5 BU5+C17 instructors per 1000 pupils (t+l year) 
(l) Cl7 Input Value change in teacher/pupil ratio 
-----FAPC-----------------------------------------------------------------------------------------------
(6) AV209 AV178*AV195*D26 total federal aid 
(5) AV176 econoletrically calculated coefficient public works/tot fed aid 
(6) AVl95 C125-B125 difference in total federal aid between base 

(1) 
(3) 

D26 
Cl25 

Input Value 
C71jC79 

and t+ 1 years 
response to change in federal aid 
total federal aid (ttl year) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 18 cont. - Systel of equations used by the VIP IOdel to calculate EDUCATIONAL EXPENDITURES. Y = 
f (EBRL, RPTPC, EMPPC, IPC, OOTPC, EHRLSQ, PCIIEIIRL, IlOOO I and F!PC) 

Model Cell 
Section Address Equation Variable Description 
-----SEOOKD ITERATIOH:----------------------------------------------------------------------------------
(2) C71 (B75*B74 )+C25 total federal aid (t+l year) 
(1) C25 Input Value change in federal aid 
(2) B74 @sUl(B59 •• 867) predicted total aid (federal and state) 
(2) B75 B71/B73 actual federal aid (base year) 
(2) B71 Input Value total federal aid (base year) 
(2) B73 B74 actual total aid (base year) 

~-----------------.----------------------------------------------------------------------.----------~---

Explanation of Table 18 - Systel of equations used by the VIP IOdel to calculate EDOCATIOBAL 
EXPEMDITURES. 

Variable Descriptions: 

Per pupil expenditures are a function of enrollient, per capita incole, enroll lent squared, percent 
chanqe in enrollaent, instructors per 1000, total federal aid. 

1) EDEPC = «0 + ~ DRL + 82IPC + ~EHRLSQ + 84PCIIEIIRL + BsIP1000 + 86FAPe 

where Uo, ~, ~, ~, 84, Bs, and 86 are econoaetrically estiaated coefficients. These estiaates are 
found in section five of the lodel. 

Education expenditures are thought to be positively related to population. Per pupil expenditures lag 
behind shifts resulting in optilal levels of spending. Therefore it is difficult to vary expenditures 
resulting in enrollaent changes. Educational expenditures increase with higher quality instruction. 
Instruction Personnel per 1000 pupils proxies for quality. Affluence aay cause increased deland for 
quality education. This hypothesis is tested by the per capita ineo... Education depends heavily on 
federal aandates therefore a positive relationship between federal aid and education is expected. 
Elployers seek out well educated workers. bployteJlt opportunities increased the need for biCjber 
quality education. (Keeling.) 

Derivation: 

Using the total derivative of the per pupil expenditures function (equation 1) the lodel calculates the 
rate of change (dEDEPC) between the initial year (BDEPCl) aDd the subsequent year (EDEPC2) (equation 2). 

2) dEDEPC = 8ldDRL + ~dIPC + ~dE1lRLSQ + 84dPCIIDRL + BsdIPlOOO + 86dFAPe 

The IOdel calculates dDRL, dIPC, dEMRLSQ, dPCIIDRL, dIPlOOO, and dPAPC as the difference between the 
initial user supplied values (DRLI, IPCI, EllRLSQI, PCBEIIRLl, IPlOOOI, AID FAPel) and the second 
iteration values (DRL2, IPC2, EHRLSQ2, PCBEHRL2, IP1OOO2, and PAPC2) for each independent variable in 
the function (equation 3). 

3) EHRL2 - EKRLI = dEIRL 
IPC2 - IPCI = dIPC 
EHRLSQ2 - EllRLSQI = dEIIRLSQ 
PCBEHRL2 - PCBEHRLl = dPCBEHRL 
IP10002 - IPlOOOl = dIP1000 
FAPC2 - rAPeI = dFAPe 



where dEHRL, dIPC, dENRLSQ, dPCHEHRL, dIP1000, and dFAPe are the partial derivatives for each 
independent variable. This calculation takes place in row 195 of the lodel. 
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The lodel estiJates the independent variables for the second iteration based on the user supplied 
infollation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the Iodel. 

The partial derivatives and econoJetrically estiJated coefficients are lultiplied together in section 
six. These values are added together resulting in dEDEPC or the rate of change between the initial year 
(EDEPC1) and the second iteration (EDEPC2) for the dependent variable, per pupil expenditures (equation 
2). This addition takes place in section three of the lOde!. The total rate of change (dEDEPC), for 
the per pupil expenditures function, is added to the initial values (EDEPC1) resulting in the projected 
per pupil expenditures value (EDEPC2) in the second iteration (equation 4). 

4) EDEPC2 = dEDEPC + EDEPCl 

Future values for the subsequent year (EDEPC3) are calculated in the sale lanner, except the EDEPC2 
values are used in place of the user supplied initial values (EDEPC1). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 19 - Systel of equations used by the VIP lodel to calculate DEVELOPHEHT EXPEHSES PER CAPITA. Y = 
f(IPC, OOTPC, IHCPC, 00, and rAPe) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATIOB:-----------------------------------------------------------------------------------
(2) 853 Total Developlent Expenditure (base year) 
(3) 893 per capita Developlent Expenditure (base 

year) 

(3) B93 @if(K93>0,K93,0) 
K93 893/B79 

(3) B79 Input Value population per capita (base year) 
-----SECOND ITERATIOI:----------------------------------------------------------------------------------
(3) C93 @if(B93>O,H93,0) per capita Developlent Aid (t+l year) 

H93 @SUM(B210 •. BE210) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC210 AC179*AC195 per capita incoae (t+l year) 
(5) AC179 econoletrically calculated coefficient developaent/per cap incoae 
( 6) AC195 C106-Bl06 difference in per capita incole between base 

and t+l years 
(3) C106 (8l06*(l+C32/l00) )+C15 per capita incoae (t+l year) 
(3) B106 Input Value per capita incoae (base year) 
(1) C32 Input Value real per capita incole growth rate 
(1) CI5 Input Value cbanqe in per capita incoJe 
(3) ClIO Cl09/C79 sales per capita (t+l year) 
(3) C109 C54*lOO sales 
(3) C79 B79+@sUl(B196 •• BE196) population (t+l year) 
(2) C54 C134*B39 sales tax revenue (t+l year) 
(3) Cl34 Bl34+@sUl(B211 •• BE21l) sales tax per capita (t+l year) 
(2) B39 B79 population 
(3) B134 854/B79 sales tax per capita (base year) 
-----ouTPC----------------------------------------------------------------------------------------------
(6) AB210 ABl79*AH195 outcolluters per capita 
(see Table 7 for systel of equations) 
-----IHCPC----------------------------------------------------------------------------------------------
(6) AI2l0 A1179*A1195 incolluters per capita 
(see Table 8 for systel of equations) 
-----DG-------------------------------------------------------------------------------------------------
(6) 
(5) 
(6) 

AS210 
AS179 
AS195 

AS179*AS195 
econoletrically calculated 
C122-Bl22 

developaent group 
coefficient public works/developl8nt group 
difference in develop.ent group between base 
and t+l year 

(3) B122 Input Value developaent group (base year) 
(3) C122 B122 developaent group (t+l year) 
-----FAPC----------------------------~------------------------------------------------------------------
(6) AV210 AV179*AV195*D26 total federal aid 
(5) AV176 econoletrically calculated coefficient public works/tot fed aid 
(6) AV195 C125-B125 difference in total federal aid between base 

(1) 
(3) 
(2) 
(1) 

D26 
C125 
C71 
C25 

Input Value 
C71/C79 
(B75*B74)+C25 
Input Value 

and ttl years 
response to cbanqe in federal aid 
total federal aid (t+l year) 
total federal aid (t+1 year) 
change in federal aid 
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Table 19 cont. - Systel of equations used by the VIP lodel to calculate DEVELOPMENT EXPEHSE PER CAPITA. 
Y = f(elploy/cap, per cap inc, sales per cap, outcol/cap, incol/cap, develop group, tot fed aid) 
----------------------------------------------------------------~---------------------------------------
Model Cell 
section Address Equation Variable Description 
-----SECOMD ITERATION:----------------------------------------------------------------------------------
(2) B74 @sUl(B59 •• B67) predicted total aid (federal and state) 
(2) B75 B71/B73 actual federal aid (base year) 
(2) B7l Input Value total federal aid (base year) 
(2) B73 B74 actual total aid (base year) 

Explanation of Table 19 - Systel of equations used by the VIP lodel to calculate DEVELOPMENT 
EXPENDITURES PER CAPITA. 

Variable Descriptions: 

Developlent expenditures are a function of per capita incole, outcolluters per capita, inCOlluters per 
capita, developlent group, and total federal aid. 

where «0' 61, 82, Bj, 84, Ss, and 86 are econoletrically estilated coefficients. These estilates are 
found in section five of the lodel. 

The ability to support developlent is associated with per capita incole indicating a positive 
relationship. Inco •• uters positively influence develop.ent because of their position in econo.ic 
activity. The develop.ent group variable is added to test the hypothesis that an active group increases 
developlent expenditures. Because of federal .andates, a positive relationship between develop.ent 
expenditures and total federal aid is expected. (Keeling) 

Derivation: 

Using the total derivative of the develop.ent expenditures function (equation 1) the lodel calculates 
the rate of change (dDEPC) between the initial year (DEPC1) and the subsequent year (DEPC2) (equation 
2) • 

2) dDEPC = 81dIPC + ~dOUTPC + ~dIHCPC + 84dDG + BsdFAPe 

The lOdel calculates dIPC, dOUTPC, dINCPC, dDG, and dFAPe as the difference between the initial user 
supplied values (IPC1, OCTPCl, IlfCPCl, 001 and FAPe1) and the second iteration values (IPC2, OOTPC2, 
INCPC2, 002, and FAPe2) for each independent variable in the function (equation 3). 

3) IPC2 - IPCl = dIPC 
OUTPC2 - OUTPCl = dOOTPC 
INCPC2 - INCPC1 = dINCPC 
DG2 - DG1 = dDG 
FAPe2 - FAPC1 = dFAPC 

where dIPC, dOUTPC, dINCPC, dOO, and dFAPe are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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The lodel estilates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the Iodel. 

The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dDEPC or the rate of cbaDge between the initial year 
(DEPCl) and the second iteration (DEPC2) for the dependent variable, developlent expenditures (equation 
2). This addition takes place in section three of the lode!. The total rate of cbange (dDEPC), for the 
developlent expenditures function, is added to the initial values (DEPCl) resultiD<} in the projected 
developlent expenditures value (DEPC2) in the second iteration (equation 4). 

4) DEPC2 = dDEPC + DEPCl 

Future values for the subsequent year (DEPC3) are calculated in the sue lanDer I except the DEPC2 values 
are used in place of the user supplied initial values (DEPCl). 



Table 20 - Systel of equations used by the VIP lodel to calculate SALES TAX REVENUES PER CAPITA. Y = 
f(POP and REMPPC) 

Model Cell 
Section Address Equation Variable Description 
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-----FIRST ITERATION------------------------------------------------------------------------------------
( 3) B134 854/B79 sales tax per capita (base year) 
( 2) B54 Input Value sales tax revenues (base year) 
(3) B79 Input Value population (base year) 
-----SECOKD ITERATION-----------------------------------------------------------------------------------
(3) C134 B134+@sUl(B211 •• BE211) sales tax per capita (t+1 year) 
-----POP------------------------------------------------------------------------------------------------
(6) B211 B180*B195 population 
(5) B180 econoletrically calculated coefficient sales tax rev/population 
(see Table 6 for systel of equations) 
-----REMPPC----------------------------------------~----------------------------------------------------
(6) AB211 AB180*AB195 resident elploYient per capita 
(5) AB180 econoletrically calculated coefficient sales tax rev/res elp per cap 
(6) AB195 CI05-B105 difference in resident elploYient between 

(3) 
(2) 
(3) 
(3) 
(1) 
(2) 
(2) 
(1) 
(1) 
(1) 

BI05 
869 
B79 
C105 
C34 
B76 
C76 
C28 
C7 
C8 

869jB79 
Input Value 
Input Value 
B69+(C34-l)*(C76-B76)+C8 
Input Value 
Input Value 
B76+(1+C28/l00)+C7 
Input Value 
Input Value 
Input Value 

base and t+1 years 
resident elploYlent per capita 
resident elployaent (base year) 
population (base year) 
resident elploYlent per capita (t+l year) 
larginal lultiplier 
base elployaent (base year) 
base elployaent (t+l year) 
county base elployaent growth rate 
change county base elployaent 
change total elploYient 

Explanation of Table 20 - Systel of equations used by the VIP Iodel to calculate SALES TAX REVENUES PER 
CAPITA. 

variable Description: 

sales tax revenues are a function of population and residentiary elploYlent per capita. 

where aO l 811 and 82 are econoletrically estilated coefficients. These estilates are found in section 
five of the lodel. 

Sales tax revenue depends largely on spending. Per capita incole represents spending power whereas the 
nUlber of businesses reflects available opportunities to spend. (Keeling) 

Derivation: 

Using the total derivative of the sales tax revenues function (equation 1) the lodel calculates the rate 
of change (dSTRPC) between the initial year (STRPCl) and the subsequent year (STRPC2) (equation 2). 

2) dSTRPC = 81 dPOP + 82dREMPPC 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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The IOdel calculates dPOP and dREMPPC as the difference between the initial user supplied values (POPl 
and REMPPC1) and the second iteration values (POP2 and REMPPC2) for eacb independent variable in the 
function (equation 3). 

3) POP2 - POPl = dPOP 
IMCPC2 - IICPC1 = dIICPC 

where dPOP and dREMPPC are the partial derivatives for each independent variable. This calculation 
takes place in row 195 of the IOdel. 

The lodel estiJates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. !bese variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dSTRPC or the rate of change between the initial year 
(STRPC1) and the second iteration (STRPC2) for the dependent variable, sales tax revenues (equation 2). 
This addition takes place in section three of the lode!. !be total rate of change (dS'fRPC), for the 
sales tax revenues function, is added to the initial values (S'fRPC1) resulting in the projected sales 
tax revenues value (STRPC2) in the second iteration (equation 4). 

4) STRPC2 = dSTRPC + STRPCl 

Future values for the subsequent year (STRPCl) are calculated in the sue aanner, except the STRPC2 
values are used in place of the user supplied initial values (SftPC1). 



Table 21 - Systel of equations used by the VIP lOdel to calculate OTHER TAX REVENUES PER CAPITA. Y = 
f (IPC and SLSPC) 

Model Cell 
Section Address Equation Variable Description 
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-----FIRST I~ERATION------------------------------------------------------------------------------------
( 3 ) B13S BSS /B79 other tax per capita (base year) 
( 2) BSS Input Value other tax revenue 
(3) 879 Input Value population (base year) 
-----SECOND ITERATION-----------------------------------------------------------------------------------
(3) Cl3S Bl3S+@sUl(B2l2 •• BE2l2) other tax per capita (t+1 year) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC2I2 ACISI *AC195 per capita incoae 
(5) AClSl econoletrically calculated coefficient other tax rev/per cap inc 
(6) AC19S CI06-BI06 difference in per cap inc between base and 

ttl years 
(3) B106 Input Value per capita incole (base year) 
(3) CI06 (BI06*(1+C32/100))+CIS per capita incole (t+l year) 
(1) C32 Input Value real per capita incole growth rate 
( 1 ) CIS Input Value change in per capita incole 
-----SLSPC------------~---------------------------------------------------------------------------------

(6) AG2I2 AGISl *AG195 sale per capita 
(5) AGISl econoletrically calculated coefficient other tax/sale per capita 
(6) AG19S ClI0-BllO difference in sales per capita between base 

(3) 
(3) 
(3) 
(3) 
(3) 
(2) 
(3) 

B110 
Bl09 
B79 
C110 
C109 
CS4 
C39 

8109/B79 
Input Value 
Input Value 
Cl09/C79 
CS4*lOO 
C134*C39 
see Table 6 
for systel of equations 

(3) C134 B134+@sUl(B211 •• BE211) 
(see Table 20 for systel of equations) 

and ttl years 
sales per capita (base year) 
sales (base year) 
population (base year) 
sales per capita (ttl year) 
sales (ttl year) 
sales tax revenues (t+l year) 

population (t+l year) 
sales tax per capita (t+l year) 

----------_ .. ----------------------------------------------------------------------~--------------------

Explanation of Table 21 - Systel of equations used by the VIP lodel to calculate OTHER TAX REVENUES PER 
CAPITA. 

Variable Descriptions: 

other tax revenues are a function of per capita incole and sales per capita. 

where do, B1 and B2 are econoletrically estilated coefficients. These estilates are found in section 
five of the lodel. 

other tax revenue is a function of per capita incole and sales per capita. These variables reflect 
household and business activity. (Keeling) 

I 
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Derivation: 

Using the total derivative of the other tax revenues function (equation 1) the lodel calculates the rate 
of change (dO'l'RPC) between the initial year (OTRPC1) and the subsequent year (OTRPC2) (equation 2). 

2) dOTRPC = ~ dIPC + 62dSLSPC 

The lodel calculates dIPC and dSLSPC as the difference between the initial user supplied values (IPC1 
and SLSPC1) and the second iteration values (IPC2 and SLSPC2) for each independent variable in the 
function (equation 3). 

3) IPC2 - IPCl = dIPC 
SLSPC2 - SLSPC1 = dSLSPC 

where dIPC and dSLSPC are the partial derivatives for each independent variable. This calculation takes 
place in row 195 of the lodel. 

The IOdel estiaates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dOTRPC or the rate of change between the initial year 
(OTRPC1) and the second iteration (OTRPC2) for the dependent variable, other tax revenues (equation 2) . 
This addition takes place in section three of the lodel. The total rate of change (cmRPC), for the 
other tax revenues function, is added to the initial values (O!RPC1) resultinq in the projected other 
tax revenues value (OTRPC2) in the second iteration (equation 4). 

4) OTRPC2 = dO'l'RPC + OTRPC1 

Future values for the subsequent year (OTRPC3) are calculated in the sue JaMer, except the OTRPC2 
values are used in place of the user supplied initial values (otRPCl). 



Table 22 - Systel of equations used by the VIP lodel to calculate JAIL EXPENDITURES PER CAPITA PER 
CAPITA. Y = f (POP, RPTPC, PPTPC, POPSQ, PTPOP, MISOC, and F APe) 

Model Cell 
Section Address Equation Variable Description 

60 

-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) 8136 @if(M136>O,M136,O) per capita Jail Expenditure (base year) 

M136 B56/B39 
( 2) 856 Input Value other tax (base year) 
(2) B39 B79 population 
-----SECOND ITERATION:----------------------------------------------------------------------------------
(3) C136 @if(N136>O,1136,O) Jail Expenditure per capita (t+1 year) 

N136 B136 + SUM(B213 •• BD213) 
-----POP------------------------------------------------------------------------------------------------
(6) B213 B182*B195 population 
(see Table 6 for systel of equations) 
-----RPTPC----------------------------------------------------------------------------------------------
(6) G213 G182*G195 real property taxbase 
(see Table 10 for systel of equations) 
-----PPTPC-----------------------------------------·----------------------------------------------------
(6) B213 H182*G195 personnel property taxbase 
(see Table 11 for systel of equations) 
-----POPSQ----------------------------------------------------------------------------------------------
( 6 ) Q213 Q182*Q195 population2 
(see Table 6 for systel of equations) 
-----PTPOP----------------------------------------------------------------------------------------------
(6) T213 T182*T195 town percentage 
(5) T182 econoletrically calculated coefficient jail exp/town percentage 
(6) T195 C97-B97 difference in town percentage between base 

and t + 1 years 
(3) B97 868/B79*100 percent population in towns (base year) 
(2) 868 Input Value town population (base year) 
(3) B79 Input Value population (base year) 
(3) C97 C68/C79*100 percent popUlation in town (t+1 year) 
(2) C68 ((ltC29/l00)*B68)tC9 town popUlation (ttl year) 
( 1 ) C29 Input Value town population growth rate 
(1) C9 Input Value change in town population 
-----HISQC----------------------------------------------------------------------------------------------
(6) AB213 AB182*AM195 square liles 
(5) AB182 econoletrically calculated coefficient jail exp/square liles 
(6) AN195 Cl17-Bl17 difference in square liles per capita between 

(3) 
(3) 
(3) 
(3) 
(3) 

B117 
B116 
B79 
C117 
C79 

B116/B79 
Input Value 
Input Value 
C116/C79 
see Table 6 

base and t+1 years 
sguare liles in per capita (base year) 
square liles in county (base year) 
population (base year) 
square liles per capita (t+1 year) 

for systeJ of equations population (t+l year) 
(3) C116 B116 + C6 square Jiles in county (t+1 year) 
(3) B116 Input Value square liles in county (t+1 year) 
( 1) C6 Input Value change in county area 
-----FAPC-----------------------------------------------------------------------------------------------
(6) AV213 AV213*AVI95*D26 total federal aid 
(5) AV213 econoletrically calculated coefficient jail exp/tot fed aid 

I 
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Table 22 cont. - Systel of equations used by the VIP IOdel to calculate JAIL EXPENDITURES PER CAPITA. Y 
= f(POP, RPrPC, PPTPC, POPSQ, Pl'POP, MISQC, and r!PC) 

Model Cell 
Section Address Equation Variable Description 
-----SECOKD ITERATION:----------------------------------------------------------------------------------
(6) AV195 C125-B125 difference in total federal aid between base 

(1) 
(3) 
(2) 
(1) 
(2) 
(2) 
(2) 
(2) 

D26 
C125 
C71 
C25 
B74 
B75 
B71 
B73 

Input Value 
C71/C79 
(B75*B74)+C25 
Input Value 
@sUl(B59 •• B67) 
B71/B73 
Input Value 
B74 

and t+1 years 
response to chanqe in federal aid 
total federal aid (t+l year) 
total federal aid (t+l year) 
chanqe in federal aid 
predicted total aid (federal and state) 
actual federal aid (base year) 
total federal aid (base year) 
actual total aid (base year) 

Explanation of Table 22 - Systel of equations used by the VIP lOdel to calculate JAIL EXPENDITURES PER 
CAPITA 

VariAble Description: 

Jail expenditures per capita are a function of population, real property taxbase, personnel property 
taxbase, population squared, percent town population, square tiles per capita, and total federal aid. 

1) JEPC = «0 + 81POP + 82RPrPC + 8)PPTPC + 84POPSQ + BsPl'POP + 86MISQPC + So,r!pc 

where «0, 81, 82, ~, 84, 8s;, 86, and So, are econoletrically estiuted coefficients. These estiutes 
are found in section five of the lodel. 

Econolies of scale, which is represented by population, positively influences jail expenditures. Real 
and personnel property per capita show the ability to pay and deaand for services by businesses and 
households. Its hypothesized that total federal aid positively effects jail expenditures. Conqestion 
represented by persons per square lile increases the need for jail expenditures. (Keeling) 

Derivation: 

Using the total derivative of the jail expenditures per capita function (equation 1) the lodel 
calculates the rate of change (dJEPC) between the initial year (JEPC1) and the subsequent year (JEPC2) 
(equation 2). 

2) dJEPC = 81dPOP + 82dRPTPC + ~dPPTPC + 84dPOPSQ + BsdPl'POP +86dMISQPC + &.,dFAPC 

The lodel calculates dPOP, dRPrPC, dPPTPC, dPOPSQ, dPl'POP, dMISQPC and drAPe as the difference between 
the initial user supplied values (POPl, RPTPCl, PPl'PC1, POPSQl, PrPOPl, MISQPCl, and rAPCl) and the 
second iteration values (POP2, RPTPC2, PPTPC2, POPSQ2, Pl'POP2, MISQPC2, and FAPC2) for each independent 
variable in the function (equation 3). 

3) POP2 - POP! = dPOP 
RPTPC2 - RPTPCl = dRPTPC 
PPTPC2 - PPTPCl = dPPTPC 
POPSQ2 - POPSQl = dPOPSQ 
PTPOP2 - Pl'POPl = dPTPOP 



MISQPC2 - MISQPC1 = dMISQPC 
FAPCPC2 - FAPCPC1 = dFAPCPC 

where dPOP, dRPI'PC, dPPTPC, dPOPSQ, dPrPOP, dMISQPC, and dFAPC are the partial derivatives for each 
independent variable. This calculation takes place in row 195 of the lodel. 
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The lodel estilates the independent variables for the second iteration based on the user supplied 
infoIlation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lOdel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dJEPC or the rate of change between the initial year 
(JEPC1) and the second iteration (JEPC2) for the dependent variable, jail expenditures per capita 
(equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dJEPC), for the jail expenditures per capita function, is added to the initial values (JEPCl) resulting 
in the projected jail expenditures per capita value (JEPC2) in the second iteration (equation 4). 

4) JEPC2 = dJEPC + JEPC1 

Future values for the subsequent year (JEPC3) are calculated in the sale lanner, except the JEPC2 values 
are used in place of the user supplied initial values (JEPCl). 

I 
I 
I 
I 
I 
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I 
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Table 5 - Systel of equations used by the VIP IOdel to calculate POPULATION. y = f(LABF) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION------------------------------------------------------------------------------------
(3) B79 Input Value population (base year) 
-----SECORD ITERATION-----------------------------------------------------------------------------------
(3) C79 B79+@SUM(Bl96 •• BEl96) population (t+l year) 
-----LABF-----------------------------------------------------------------------------------------------
(6) Cl96 Cl65*Cl95 laborforce 
(5) Cl65 calculated econoletrically coefficient population/laborforce 
(6) Cl95 CaD-B8D difference in labor force between the base and 

ttl years 
(3) CaD B8D+@SUl(B197 •• BEl97) laborforce (t+l year) 
(see Table 6 for systel of equations) 

Explanation of Table 5 - Systel of equations used by the VIP IOdel to calculate POPULATION. 

Variable Descriptions: 

Population is a function of laborforce. 

Econolic based delographic projection techniques use changes in elployaent to deteraine the total 
population change within an area. Econolists use the interaction between labor supply and deland to 
predict net changes in ligration. (Keeling) 

Derivation: 

1) POP = ao + 81LABF 

See Table 6 for explanation of LABF function. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 6 - Systel of equations used by the VIP IOdeI to calculate lB>RFORCE. Y ::; f (EMF, CGLAB, CGEMP, 
and UEMP) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATIOI-------------------------------------------------------------------.. ----------------
( 3) B80 Input Value laborforce (base year) 

-----SECOID ITERATIOI-----------------------------------------------------------------------~-----------
(3) C80 B80+@sUl(B197 •• BB197) laborforce (t+l year) 

-----EMP------------------------------------------------------------------------------------------------
(6) Zl97 1166*1195 eaployaent 
(5) Zl66 econoaetrically calculated coefficient laborforce/elploYlent 
(6) Zl95 Cl03-B103 difference in elploytent between the base and 

t+1 years 
(3) C103 C69+C76 eaployaent (t+l year) 
(3) B103 869+B76 elployaent (base year) 
(2) C69 869+(C34-1)*(C76-B76)+C8 residentiary elployaent (t+l year) 
(2) 869 Input Value residentiary elployaent (base year) 
(2) B76 Input Value base eaployaent (base year) 
(2) C76 B76*(1+C28/100)+C7 base elployaent (t+l y~ar) 
(1) C34 Input Value urginal lultiplier 
(1) C8 Input Value change in total elployaent 
(1) C28 Input Value county base elployaent growth rate 
(1) C7 Input Value change county base elploYlent 

-----cGLAB----------------------------------------------------------------------------------------------
(6) 11197 AI166*AXl95 contiguous laborforce 
(5) AI166 econoaetrically calculated coefficient laborforce/contiguous laborforce 
( 6) AX195 C127-B127 difference in contiguous laborforce between 

(3) 
(3) 
(1) 
(1) 

B127 
C127 
C30 
Cll 

Input Value 
((1+C30jlOO)*B127)+C11 
Input Value 
Input Value 

base and t+1 years 
contiquous laborforce (base year) 
contiquous laborforce (ttl year) 
contiguous laborforce growth rate 
change in contiguous laborforce 

-----cGEMP----------------------------------------------------------------------------------------------
(6) AY197 AY166*AY195 contiquous eaployaent 
(5) AY166 econoaetrically calculated coefficient laborforcejcontiguous eaployaent 
(6) AYl95 C128-B128 difference in contiguous eaployaent between 

base and ttl years 
(3) B128 Input Value contiguous elployaent (base year) 
(3) C128 ((1+C27/100)*Bl28)+C10 contiCJUOUS eaploy.ent (ttl year) 
(1) C27 Input Value contiC)UOUS nploy.ent growth rate 
(1) C10 Input Value change in contiguous eaploy.ent 

~-~--OEMP-----------------------~-·---~-----------------------~---------------------------------------
(6) 
(5) 
(6) 

88197 
88166 
88195 

BBl95*BB166 
ecollOletrically calculated 
C131-B131 

nUiber unuployed 
coefficient laborforcejnUlber uneaployed 
differeDCe in nUiber unelployed between base 
and ttl years 



Table 6 cont. - Systel of equations used by the VIP lodel to calculate LABORFORCE. y = f(EHP, CGLAB, 
CGEMP, and OEMP ) 
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___ M ____________ ____ __ __ ______________________________ --------------------------------------------------

Model Cell 
section Address Equation Variable Description 
-----SECOND ITERATION-----------------------------------------------------------------------------------
(3) B131 Input Value nulber unelployed (base year) 
( 3 ) e131 e33 nUJber unelployed (t +1 year) 
(1) e33 B131*(1+C28/100)-.2S*(e7*C34+C8) nUJber unelployed 
(1) e28 Input Value county base elployaent growth rate 
(1) C34 Input Value larginal lultiplier 
( 1 ) C7 Input Value change in county base elploytent 
( 1) C8 Input Value change in total elploytent 
--------------------------------------------------------------------------------------------------------

Explanation of Table 6 - System of equations used by the VIP Iodel to calculate LABORFORCE. 

lariable Descriptions: 

Laborforce is a function of elployaent, contiguous laborforce, contiguous elploYlent and the nUiber of 
unelployed. 

where aO' 81, 82, B3 1 and 8. are econoletrically estilated coefficients. These estilates are found in 
section five of the lodel. 

Laborforce, unelploYlent and total elployaent functions are identities. Laborforce is a function of 
local and non local elploYlent and unelployaent. The unelployaent rate can cause fluctuations within 
the labor larket . (Keeling) 

Oed vation: 

Using the total derivative of the laborforce function (equation 1) the lodel calculates the rate of 
change (dLABF) between the initial year (LABFl) and the subsequent year (LABF2) (equation 2). 

The lodel calculates dEHP, dCGEMP, dCHLAB, and dOEMP as the difference between the initial user supplied 
values (EMF1, CGEMP1, CGLABl, and OOOl) and the second iteration values (EMP2, CGEMP2, CGLAB2, and 
UEMP2) for each independent variable in the function (equation 3). 

: ) 002 - 001 = dEKP 
CGEMP2 - CGEMPI = dCGEMP 
CGLAB2 - CGIJ.Bl = dCGLAB 
UOO2 - UEMPl ':: dUEJW 

where dEMP, OC\.EMP i dOGLAB, and dOEMP are the partial derivatives for each independent variable 

The lodel estiJates the independent variables for the second iteration based on user supplied 
in orlation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
I 
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The partial derivatives and econoJetrically estiJated coefficients are lultiplied together in section 
six. These values are added together resulting in dLABF or the rate of change between the initial year 
(LABFl) and the second iteration (LABF2) for the dependent variable, laborforce (equation 2). This 
addition takes place in section three of the lOde!. 'l'be total rate of cbanqe (dLABF), for the 
laborforce function, is added to the initial values (LABFl) resulting in the projected laborforce value 
(LABF2) in the second iteration (equation 4). 

4) LABF2 = dLABF + LABFl 

Future values for the subsequent year (LABr3) are calculated in the sue JaMer, except the LABF2 values 
are used in place of the user supplied initial values (LABFl). 
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Table 7 - Systel of equations used by the VIP lodel to calculate OOTOOMMUTERS. y = f(EMP, CGLAB, CGEMP, 
and UEMP) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION------------------------------------------------------------------------------------
(3) 881 Input Value nUlber of outcolluters (base year) 
-----SECOND ITERATION-----------------------------------------------------------------------------------
(3) C81 B81+@sUl(B198 .. BE198) nUlber of outcolluters (t+1 year) 
-----EMP------------------------------------------------------------------------------------------------
(6) Z198 Z167*Z195 elployaent 
(5) Z167 econoaetrically calculated coefficient outcolluters/elployaent 
(6) Z195 C103-B103 difference in elployaent between base and ttl 

years 
(3) C103 C69+C76 elployaent (t+1 year) 
(3) B103 869+B76 elploYlent (base year) 
(2) C69 B69+(C34-1)*(C76-B76)+C8 residentiary elployaent (t+1 year) 
(2) B69 Input Value residentiary elployaent (base year) 
(2) B76 Input Value base elploYlent (base year) 
(2) C76 B76*(1+C28/1OO)+C7 base elployaent (t+l year) 
(1) C34 Input Value larginal lultiplier 
(1) C8 Input Value change in total elployaent 
(1) C28 Input Value county base elployaent growth rate 
(1) C7 Input Value change county base elployaent 
-----CGLAB----------------------------------------------------------------------------------------------
(6) AX198 AX167*AX195 contiguous laborforce 
(5) AX167 econoletrically calculated coefficient outcolluters/contiguous 

laborforce 
(6) AX195 C127-B127 difference in contiguous laborforce between 

base and t+1 years 
(3) B127 Input Value contiguous laborforce (base year) 
(3) C127 ((ltC30j100)*B127)+C11 contiguous laborforce (t+1 year) 
(1) C30 Input Value contiguous laborforce growth rate 
(1) Cl1 Input Value change in contiguous laborforce 
-----CGEMP----------------------------------------------------------------------------------------------
(6) AY198 AY167*AY195 contiguous elployaent 
(5) AY167 econoletrically calculated coefficient outcolluters/contiguous 

elployaent 
(6) Y195 C128-B128 difference in contiguous elployaent between 

base and t+1 years 
(3) B128 Input Value contiguous elployaent (base year) 
(3) C128 ((1+C27/1OO)*B128)+C10 contiguous elploYlent (t+1 year) 
(1) C27 Input Value contiguous elploYlent growth rate 
(1) C10 Input Value change in contiguous elployaent 
-----UEMP-----------------------------------------------------------------------------------------------
(6) 8B198 BB195*88167 nUlber unelployed 
(5) 88167 econoletrically calculated coefficient outcolluters/nutber unelployed 
(6) BB195 C131-B131 difference in nUiber unelployed between base 

and t+l years 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 7 cont. - Systel of equations used by tbe VIP IOdel to calculate OO'l'C(IIftJTERS. y = f(FJIP, CGLAS, 
CGEMP I and OEMP) 

Model Cell 
Section Address Equation Variable Description 
-----SBCOID ITERATIOI-----------------------------------------------------------------------------------
(3) B131 Input Value n\llber UDelployed (base year) 
(3) Cl31 C33 nUiber UDelployed (t+l year) 
(1) C33 B131*(1+C28/100)-.25*(C7*C34+C8) nUJber uneaployed 
(1) C28 Input Value county base eaployJent growth rate 
(1) C34 Input Value larqinal lultiplier 
(1) C7 Input Value cbanqe in county base eaploytent 
(1) C8 Input Value cbanqe in total el~loYJent 

II Explanation of Table 7 - Systel of equations used by the VIP IOdeI to calculate OOTCOMMUTERS. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Variable Descriptions: 

outcoDuters are a function of eaployteJlt, contiguous lahorforce, contiguous elploYJent, and the nUJber 
of UDelployed. 

where 10, 81, 82, ~, and 84 are econoJetrically estiaated coefficients. These estiaates are found in 
section five of the 1Ode1. 

Consuaers desire a certain quality of services. Decisions on where to reside and work are represented 
by incoBUters and outcoauters. Tiebolt bypothesized tbat the choice of wbere to live is an appraisal 
of services available in a locality. Service quality and accessibility represent teaSUles of the costs 
and benefits of the decision to reside or couute. lliles of road is a proxy for accessibility. 
(Keeling ) 

Derivation : 

Osing the total derivative of the OutCOliuters function (equation 1) the IOdeI calculates the rate of 
chanqe (dOO'f) between the initial year (oor1) and the subsequent year (oor2) (equation 2). 

2) dOUT = 81 dFJIP + ¥CGLAB + ~dCGDIP + 84dOBIIP 

'lbe IOdeI calculates dDIP, dCGLAB, dCGDIP, and dUBIIP as the difference between the initial user supplied 
values (HI, CGLABl, CGIIIPI, aDd ODIPI) and the second iteratioD values (DlP2, CGLlB2, CGP.MP2, and 
UFJlP2) for each indepeDdent variable in the function (equation 3). 

3) EMP2 - BllPI = dDIP 
CGLAB2 - CGLABI = dCGLAB 
CGBllP2 - CBIIIPI = dCGPJIP 
UEMP2 - OPJIPI = dOEMP 

wbere dEMP, dCGLAB, dCGBIIP, and dOFJIP are tbe partial derivatives for each independent variable. fIlis 
calculation takes place in row 195 of the 1Ode1. 
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The lodel estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the IOdel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dOOT or the rate of change between the initial year 
(OUT!) and the second i terati on (00T2) for the dependent variable, outcollUters (equation 2). This 
addition takes place in section three of the lode!. The total rate of change (dOOT), for the 
outcolluters function, is added to the initial values (OUTl) resulting in the projected outcolluters 
value (0UT2) in the second iteration (equation 4). 

4) OOT2 = dOUT + OUTl 

Future values for the subsequent year (OUT3) are calculated in the sale lanner, except the OUT2 values 
are used in place of the user supplied initial values (OUTl). 

I 
I 
I 
I 
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I 
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I 
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Table 8 - Systelof equations used by the VIP lodel to calculate IHOOMMUTERS. y = f(EMP, OGLAB, OGEMP, 
and UEMP) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION------------------------------------------------------------------------------------
(3) B82 Input Value nUiber of incouuters (base year) 
-----SECOKD ITERATION-----------------------------------------------------------------------------------
(3) C82 B82+@SUM(B199 •• BEl99) 
-----EMP------------------------------------------------------------------------------------------------
(6) Z199 Z168*Z195 elployaent 
(5) Z168 econoletrically calculated coefficient incolluters/elploYlent 
(6) Z195 C103-BI03 ' difference in elploYlent between base and t+l 

years 
(3) CI03 C69+C76 elployaent (t+l year ) 
(3) BI03 869+B76 elploYlent (base year) 
(2) C69 869+(C34-1)*(C76-B76)+C8 residentiary elploYlent (t+l year) 
( 2) 869 Input Value residentiary elploYlent (base year) 
( 2) B76 Input Value base elploytent (base year) 
(2) C76 B76*(I+C28/100)+C7 base elploytent (t+l year) 
(l) C34 Input Value larginal lultiplier 
(I) C8 Input Value change in total elploYlent 
( I ) C28 Input Value county base elploytent growth rate 
(l) C7 Input Value change county base elployaent 
-----cGLAB----------------------------------------------------------------------------------------------
(6) AXl99 AXl68*AXl95 contiguous laborforce 
(5) AX168 ecoDOaetrically calculated coefficient incouutersjcontiguous laborforce 
(6) AXl95 C127-B127 difference in contiguous laborforce between 

base and t+l years 
(3) B127 Input Value contiguous laborforce (base year) 
(3) C127 ((I+C30/100)*BI27)+Cll contiguous laborforce (t+l year) 
(1) C30 Input Value contiguous laborforce growth rate 
(1) Cll Input Value chanqe in contiguous laborforce 
-----cGEMP----------------------------------------------------------------------------------------------
(6) AY199 AY168*AY195 contiguous elploYlent 
(5) AY168 econoletrically calculated coefficient incolluters/contiguous elployaent 
(6) AY195 C128-B128 difference in contiguous elploy.ent between 

base and ttl years 
(3) B128 Input Value contiguous elploYlent (base year) 
(3) C128 ((1+C27/100)*B128)+C10 contiguous elploytent (t+1 year) 
( 1 ) C27 Input Value contiguous elployaent groiith rate 
( 1) C10 Input Value change in contiguous 61ploYIent 
-----UEMP-----------------------------------------------------------------------------------------------
(6) 88199 BB195*BB168 n\llber unelployed 
(5) 88168 econoletrically calculated coefficient incoliuters/nUiber unelployed 
(6) BB195 C131-B131 difference in n\llber unelployed between base 

and ttl years 
(3) B131 Input Value nUlber unelployed (base year) 
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Table 8 cont. - Systel of equations used by the VIP lodel to calculate INCOMMUTERS. y = f(EMF, CGLAB, 
CGEMP, and UEMP) 

Model Cell 
section Address Equation Variable Description 
-----SECOND ITERATION-----------------------------------------------------------------------------------
(3) Cl3l C33 nUiber unelployed (t+l year) 
(1) C33 B131*(1+C28/100)-.25*(C7*C34+C8) nUiber unelployed 
(1) C28 Input Value county base elploYient growth rate 
(1) C34 Input Value larginal lultiplier 
( 1 ) C7 Input Value change in county base elploYient 
( 1) C8 Input Value change in total elploYient 

Explanation of Table 8 - Systel of equations used by the VIP lodel to calculate INCOMMUTERS. 

Variable Descriptions: 

InCOlluters are a function of elployaent, contiguous laborforce, contiguous elploYient, and the nUiber 
of unelployed. 

where aO' B1, B2, B3, and B4 are econoletrically estilated coefficients. These estilates are found in 
section five of the lodel. 

Consulers desire a certain quality of services. Decisions on where to reside and work are represented 
by incolluters and outcolluters. Tiebolt hypothesized that the choice of where to live is an appraisal 
of services available in a locality. Service quality and accessibility represent leasures of the costs 
and benefits of the decision to reside or cOllute. Miles of road is a proxy for accessibility. 
(Keeling) 

Derivation: 

using the total derivative of the incolluters function (equation 1) the lOdel calculates the rate of 
change (dINC) between the initial year (INC1) and the subsequent year (INC2) (equation 2). 

2) dINC = 61dEMP1 + 62dCGLABl + 63dCGEMP1 + 64dUEMPl 

The lodel calculates dEMF, dCGLA8, dCGEMP, and dUEMP as the difference between the initial user supplied 
values (001, CGLAB1, CGEMP1, and UEMP1) and the second iteration values (002, CGLAB2, CGEMP2, and 
UOO2) for each independent variable in the function (equation 3). 

3) 002 - EMP1 : dEMP 
CGLAB2 - CGLABI = dCGLAB 
CGEMP2 - CHEMPI = dCGOO 
UOO2 - UEMPI = dUEMP 

where dEMP, dCGLAB, dCGEMP, and dUEMP are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lodel. 

The model estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 
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The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resultill<j in dIIiC or the rate of cball<je between the initial year 
(IHCl) and the second iteration (IHC2) for the dependent variable, incouuters (equation 2). This 
addition takes place in section three of the lOde!. Tbe total rate of change (dIHC), for the 
incouuters function, is added to the initial values (llCl) resultiD<j in the projected incouuters value 
(IIC2) in the second iteration (equation 4). 

4) IIfC2 = dIIC + IlCl 

Future values for the subsequent year (IIC3) are calculated in the sue aanner, except the IltC2 values 
are used in place of the user supplied initial values (INCl). 
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Table 9 - Systel of equations used by the VIP lodel to calculate ENROLLMENT. y = f(LABF, OUT, INC, and 
INCPC) 

Model Cell 
section Address Equation Variable Description 
-----FIRST ITERATION------------------------------------------------------------------------------------
(3) 883 Input Value nUiber of enrollient (base year) 
-----SECOHD ITERATION-----------------------------------------------------------------------------------
(3) C83 B83+@sUl(B200 •• BE200) enrollient (t+1 year) 
-----LABF-----------------------------------------------------------------------------------------------
(6) C200 (C169+((B194-1980)*C193) 

(5) 

(5) 
(6) 

C169 
B194 
C193 
Cl65 
C195 

*Cl65)*C195 
econoletrically calculated 

econoletrically calculated 
C80-B80 

(3) B80 Input Value 
(3) C80 B80+@sUl(Bl98 •• BEI97) 
(see Table 6 for system of equations) 

laborforce 
coefficient enroillent/laborforce 

coefficient population/laborforce 
difference in laborforce between base and t+1 
years 
laborforce (base year) 
laborforce (t+l year) 

-----oUT------------------------------------------------------------------------------------------------
(6) D200 D169*Dl95 outcolluters 
(5) D169 econoletrically calculated coefficient enrollient/outcoliuters 
(6) DI95 C81-881 difference in outcolluters between base and 

(3) 881 Input Value 
(3) C8l 881+@sUl(Bl98 •. BEl98) 
(see Table 7 for systel of equations) 

t+1 years 
outcolluters (base year) 
outcolluters (t+l year) 

-----INC-------------~----------------------------------------------------------------------------------
(6) E200 E169*E195 incolluters 
(5) El69 econoletrically calculated coefficient enrollient/incoliuters 
(6) E195 C82-B82 difference in inco'luters between base and 

(3) B82 Input Value 
(3) C82 B82+@sUl(B199 •• BEl99) 
(see Table 8 for systel of equations) 

ttl years 
incolluters (base year) 
incolluters (ttl year) 

--~--INCPC--------- -------------------------------------------------------------------------------------
(6) AI200 AI195*AI169 incouuters per capita 
(6) AI169 econoletrically calculated coefficient enroillent/incou per capita 
(5) AI195 C112-B112 difference in incolluters per capita between 

(3) B112 882/B79 
(3) 882 Input Value 
( 3 ) B79 Input Value 
(3) Cll2 C82/C79 
(3) C82 882+@sUl(B199 .• BE199) 
(see Table 8 for systel of equations) 
( 3 ) C79 B79+@sUl(B196 .. BEl96) 
(see Table 5 for systel of equations) 

base and t+l years 
incolluters per capita (base year) 
incolluters (base year) 
population (base year) 
incolluters per capita (t+l year) 
incolluters (t+l year) 

population (t+l year) 

---- ~ ------------. ---------------------------------------------------------------------------------------

Explanati n of Table 9 - Systel of equations used by the VIP lodel to calculate ENROLLMENT. 
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Explanation of Table 9 - Systea of equations used by the VIP IOdel to calculate ENROLLMENT. 

variable Descriptions: 

Enrollaent are a function of laborforce, outco.uters, incouuters, and inco.uters per capita. 

1) EIIRL = «0 + ~ LABl + 8200T + ~IIC + 8b 4 IICPC 

where «0, ~, ~, ~, and 84 are econoaetrically estiuted coefficients. These estiJates are found in 
section five of the 1Ode1. 

Enrollaent is a function of laborforce rather than population. Laborforce is the age group eligible for 
scbool age children therefore it aeasures enrollaent .ore accurately. (leelinq) 

DerivatiQD : 

Using the total derivative of the enrollaent function (equation 1) the IOdel calculates the rate of 
change (dEIIRL) between the initial year (DRL1) and the subsequent year (ElRL2) (equation 2). 

2) dEIIRL = BtdLABF + ~ + ~dIlC + 84dIICPC 

The IOdeI calculates dUBF, <bJT, dIlIC, and dIICPC as the difference between the initial user supplied 
values (LABF1, 00'1'1, IICl, and IICPC1) and the second iteration values (LABF2, oor2, I1IC2, and I1CPC2) 
for each independent variable in the function (equation 3). 

3) LABF2 - LAB'1 = dUBF 
00'l'2 - 00'1'1 = em 
Ile2 - ClllllPl = dIIC 
IBCPC2 - IICPC1 = dllCPC 

where dLABF, tDl'l', dDIC, and dIIICPC are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lOde!. 

The IOdel estiutes the independent variables for the second iteratiOD based on the user supplied 
intonation on the rates of growth and cbange for the given variable. Tbese variables are supplied by 
the user in section one of the 1Ode1. 

The partial derivatives and ecoDOJetrically estiuted coefficients are lultiplied together in section 
six. These values are added together resultiDC} in dDRL or the rate of cbange between tbe initial year 
(DRL1) and the second iteration (DRL2) for the dependent variable, enrollaent (equation 2). This 
addi tion takes place in section three of the 1Odel.. !be total rate of cbange (dEIIRL), for the 
enrolllent function, is added to the initial values (DILl) resulting in the projected enrolllent value 
(DRL2) in the second iteration (equation 4). 

4) DRL2 = dDRL + EDLl 

Future values for the subsequent year (DRL3) are calculated in the sue aanner I except the FDL2 values 
are used in place of the user supplied initial values (EDLl). 
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Table 10 - Systel of equations used by the VIP lodel to calculate REAL PROPERTY TAXBASE PER CAPITA. Y = 
f ( IPC, BUSPC, and OUTPC) 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION----------------------------~-------------------------------------------------------
(3) 884 844/B79 real property tax base per capita (base year) 
(2) 844 Input Value real property taxbase 
( 3 ) B79 Input Value population (base year) 
-----SEooM» ITERATION-----------------------------------------------------------------------------------
(3) C84 884+@sUl(B201 •• BE201) real property taxbase (t+l year) 
-----IPC------------------------------------~--------------------~--------------------------------------

(6) AC201 AC170*AC195 per capita incole 
(5) AC170 econoletrically calculated coefficient rp taxbase/per cap inc 
(6) AC195 C106-BI06 difference in per capita incole between base 

and t+1 years 
(3) B106 Input Value per capita incole (base year) 
(3) C106 (BI06*(1+C32/100))+C15 per capita incole (t+1 year) 
(1) C32 Input Value real per capita incole growth rate 
(1) C15 Input Value chanqe in per capita incoJe 
-----BUSPC----------------------------------------------------------------------------------------------
(6) AE201 AE170*AE195 businesses per capita 
(5) AEl70 econoletrically calculated coefficient rp taxbase/bus per cap 
(6) AE195 C108-BI08 difference in nUiber of businesses per cap 

between base and t+1 years 
(3) B108 B70/B79 nur of businesses per cap (base year) 
( 2) 870 Input Value nUJber of businesses (base year) 
(3) B79 Input Value population 
(3) C108 C70/C79 nur of businesses per capita (t+1 year) 
(2) C70 B70+((C79-B79)*.01415l)+C20 nur of businesses (ttl year) 
(1) C20 Input Value chanqe in percent non-white 
(3) C79 see Table 6 for systel of equations 
-----OUTPC---~------------------·-----------------------------------------------------------------------
(6) !H2O! AH170*AH195 outcouuters per capita 
(5) ABl70 econoletrically calculated coefficient rp taxbase/outcol per cap 
(6) !B195 Clll-Blll difference in outcou per cap between base 

(3) 
(3) 
(3) 
(3) 
(3) 

(3) 

Blll 
881 
B79 
Clll 
C8l 

C79 

881/B79 
Input Value 
Input Value 
C81/C79 
see Table 7 
for systel of equations 
see Table 6 
for systel of equations 

and t+1 years 
outcolluters per cap (base year) 
outcouuters (base year) 
population (base year) 
outcouuters per capita (t+l year) 

outcouuters (t+l year) 

population (t+1 year) 

Explanation of Table 10 - Systel of equations used by the VIP lodel to calculate REAL PROPERTY TAXBASE 
PER CAPITA. 

Real property taxbase per capita are a function of per capita incole, businesses per capita, and 
outcolluters per capita 

1 ) RPTPC = ao + 81 IPC + ~BOSPC + ~OOTPC 
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where Uol Bli B21 and ~are econoletrically estiJated coefficients. These estilates are found in 
section five of the 1Ode1. 
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Real property taxbase consists of both property owned by businesses and households. The lOdel uses real 
tax base rather than revenue alOunts because the political aspects surroundill<j tax rates are difficult 
to predict. Businesses per capita and per capita incoae are included to represent these types of 
ownerships. Per capita incoJe is considered non linear. outcoDuters is included to test the 
relationship between persons who couute and the aIOunt of real property owned. (Keeling) 

Using the total derivative of the real property taxbase per capita function (equation 1) the lodel 
calculates the rate of change (dRPTPC) between the initial year (RPTPC1) and the subsequent year 
(RPTPC2) (equation 2). 

2) dRPTPC = B1 dIPC + B2dBOSPC + ~dOO'l'PC 

The lOdel calculates dIPC, dBOSPC, and dOOTPC as the difference between the initial user supplied values 
(IPCl, BOSPC1, and OO'l'PCl) and tbe second iteration values (IPC2, BOSPC2, SLSPC2, and 0UTPC2) for each 
independent variable in the function (equation 3). 

3) IPC2 - IPCl = dIPC 
BOSPC2 - BOSPCl = dBOSPC 
OOTPC2 - OOTPCl = dOO'l'PC 

where dIPC., dBOSPC, and cnJTPC are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lodel. 

The IOdel estiaates the independent variables for the second iteration based on the user supplied 
infolaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lOde!. 

The partial derivatives and econoaetrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dRPTPC or the rate of change between the initial year 
(RPTPC1) and the second iteration (RPrPC2) for the dependent variable, real property taxbase per capita 
(equation 2). This addition takes place in section three of the lOde!. The total rate of change 
(dRPTPC), for the real property taxbase per capita function, is added to the initial values (RPTPCl) 
resulting in the projected real property taxbase per capita value (RPTPC2) in the second iteration 
(equation 4). 

4) RPTPC2 = dRPTPC + RPTPCl 

Future values for the subsequent year (RPTPC3) are calculated in the sue lanner, except the RPTPC2 
values are used in place of the user supplied initial values (RPl'PCl). 
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Table 11 - Systel of equations used by the VIP lodel to calculate PERSONNEL PROPERTY TAXBASE PER CAPITA. 
Y = f(IPC and OUTPC) 

Model Cell 
section Address Equation Variable Description 
-----FIRST ITERATION------------------------------------------------------------------------------------
(3) 885 B45/B79 personnel property taxbase per capita (base 

year) 
(2) B45 Input Value personnel property taxbase 
(3) B79 Input Value population (base year) 
-----SEOOHD ITERATION-----------------------------------------------------------------------------------
(3) C85 885+@sUl(B202 •. BE202) personnel property taxbase (t+1 year) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC202 ACI71*AC195 per capita incole 
(5) AC171 econoletrically calculated coefficient rp taxbase/per cap inc 
(6) AC195 C106-B106 difference in per capita incole between base 

and t +1 years 
(3) B106 Input Value per capita incole (base year) 
(3) C106 (BI06*(1+C32/100))+CI5 per capita incole (t+l year) 
(1) C32 Input Value real per capita incole growth rate 
(1) Cl5 Input Value change in per capita incole 
-----OUTPC----------------------------------------------------------------------------------------------
(6) AH202 AHl71*AHI95 outcolluters per capita 
(5) AH171 econoletrically calculated coefficient rp taxbase/outcolluters 
(6) AHI95 CH1-BUI difference in outcolluters per capita between 

(3) B111 
(3) 881 
(3) B79 
(3) Clll 
(3) C81 

(3) C79 

881/B79 
Input Value 
Input Value 
C81/C79 
see Table 7 
for systel of equations 
see Table 6 
for systel of equations 

base and t+l years 
outcolluters per capita (base year) 
outcolluters (base year) 
population (base year) 
outcolluters per capita (t+l year) 

outcolluters (t+l year) 

population (t+1 year) 

Explanation of Table 11 - Systel of equations used by the VIP lodel to calculate PERSONNEL PROPERTY 
TAXBASE PER CAPITA. 

Variable Description: 

Real property taxbase per capita is a function of per capita incole and outcolluters per capita 

where «01 811 and 82 are econoJetrically estilated coefficients. These estilates are found in section 
five of the lodel. 

Personnel property taxbase consists of property owned by households which is represented by per capita 
inco.e. outcolluters represent additional affluence not represented by per capita incole. The lodel 
uses Personnel property taxbase rather than actual alOunts because the political aspects surrounding tax 
rates is difficult to predict. (Keeling) 
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Derivation: 

Using the total derivative of the real property taxbase per capita function (equation 1) the lodel 
calculates the rate of change (dPPl'PC) between the initial year (PPrPC1) and the subsequent year 
(PPTPC2) (equation 2). 

2) dPPTPC = 61 dIPC + 62dIPCSQ + 6)dOO!PC 
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The lOdel calculates dIPC, dIPCSQ, and dOOTPC as the difference between the initial user supplied values 
(IPC1, IPCSQ1, and 00'fPC1) and the second iteration values (IPC2, IPCSQ2, and OOTPC2) for each 
independent variable in the function (equation 3). 

) ) IPC2 - IPCl = dIPC 
IPCSQ2 - IPCSQl = dIPCSQ 
OOTPC2 - OOTPCl = dOO'l'PC 

where dIPC, dIPCSQ, and dOOTPC are the partial derivatives for each independent vari3.ble. This 
calculation takes place in row 195 of the lodel. 

The lOdel estiutes the independent variables for the second iteration based on the user supplied 
infoIlation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoJetrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dPPTPC or the rate of change between the initial year 
(PPl'PCl) and the second iteration (PPTPC2) for the dependent variable, real property taxbase per capita 
(equation 2). This addition takes place in section three of the IOdel. The total rate of change 
(dPPfPC), for the real property taxbase per capita function, is added to the initial values (PPfPC1) 
resulting in the projected real property taxbase per capita value (PP'l'PC2) in the second iteration 
(equation 4). 

4) PPl'PC2 = dPPTPC + PPTPC1 

Future values for the subsequent year (PPTPC3) are calculated in the sate laDDer, except the PPl'PC2 
values are used in place of the ~er supplied initial values (PPrPC1). 
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Table 12 - Systel of equations used by the VIP 1Ode1 to calculate PUBLIC WORKS EXPENDITURES PER CAPITA. 
Y = f(RPl'PC, PPTPC, PCHPOP, MISQPC, and FAPC) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(2) B46 Input Value Total Public Works Expenditure (base year) 
(3) B86 per capita Public Works Expenditure (base 

year) 
(3) B86 @if(M86>0,M86,0) 

M86 B46/B79 
( 3 ) B79 Input Value population 
-----SECOND ITERATION:----------------------------------------------------------------------------------
(3) C86 @if(H86>0,H86,0) per capita Public Works Expenditure (t+1 

year) 
N86 B86+@sUl(B203 •• BE203) 

-----RPTPC----------------------------------------------------------------------------------------------
(6) G203 Gl72*G195 real property taxbase per capita 
(see Table 10 for systel of equations) 
-----PPTPC----------------------------------------------------------------------------------------------
(6) H203 H172*H195 personnel property taxbase per capita 
(see Table 11 for systel of equations) 
-----PCBPOP------------------------------------------------------------------------.--------------------
(6) S203 Sl72*S195 percent change in population 
(5) S172 econoletrically calculated coefficient public works/percent change 

(6) 

(3) 
(3) 
(3) 
(3) 

S195 

B96 
C96 
B79 
C79 

C96-B96 

Input Value 
(C79-B79)/B79*100 
Input Value 
see Table 6 

population 
difference in percent change population 
between base and ttl years 
percent change in population (base year) 
percent change in population (t+1 year) 
population per capita (base year) 

for systel of equations population per capita (t+1 year) 
-----MISQPC---------------------------------------------------------------------------------------------
(6) AM203 AMl72*AM195 square liles 
(5) AM172 econoletrically calculated coefficient public works/square liles 
(6) AM195 C116-Bl16 difference in square liles between base and 

t+1 years 
(3) B116 Input Value square liles in a county (base year) 
(3) C116 B116+C6 square liles in a county (t+l year) 
(1) C6 Input Value chanqe in county area 
-----FAPC-----------------------------------------------------------------------------------------------
(6) AV203 AVl72*AV195*D26 total federal aid per capita 
(5) AV172 econoletrically calculated coefficient public works/tot fed aid 
(6) AV195 C125-B125 difference in total federal aid between base 

(1) 
(3) 
(2) 

D26 
C125 
en 

Input Value 
C71/C79 
(B75*B74)+C25 

and ttl years 
response to change in federal aid 
total federal aid per capita 
total federal aid (t+l year) 
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Table 12 cont. - Systel of equations used by the VIP lOdel to calculate PUBLIC WORKS EXPENDITURES PER 
CAPITA. Y = f(RPTPC, PPrPC, PCHPOP, MISQPC, and FAPe) 

Model Cell 
Section Address Equation Variable Description 
-----SECORD ITERATION:----------------------------------------------------------------------------------
(2) C25 Input Value change in federal aid 
(2) B74 @sUl(B59 •• B67) predicted total aid (federal and state) 
(2) B75 B71/B73 
(2) B7l Input Value 
(2) B73 B74 

total federal aid (base year) 
actual federal aid (base year) 

Explanation of Table 12 - Systel of equations used by the VIP lOdel to calculate PUBLIC WORK 
EXPENDITURES PER CAPITA. 

Variable DeScriptions: 

Public work expenditures per capita are a function of real property taxbase per capita, personnel 
property taxbase per capita, percent cban<Je population, square liles in a county I and total federal aid 
per capita. 

where ~, 81, 82, ~, 84, and 8s are econoaetrically estiaated coefficients. These estilates are found 
in sectIon five of the lodel. 

Changes in population are expected to negatively effect public works expenditures. This relationship is 
hypothesized because public works are characterized by the inability to vary their cost structures and 
population changes are difficult to respond to iuediately. County area is expected to neqatively 
effect public works expenditures based on the hypothesis that because to increased costs less populated 
areas provide less public works. Real property and Personnel property per capita indicate a deland for 
public works therefore a positive relationship is expected. Federal grants and latching funds are often 
available for public work ilproveaents therefore total federal aid is expected to have a positive 
relationship. (Keeling) 

Derivation: 

Using the total derivative of the public work expenditures per capita function (equation 1) the lodel 
calculates the rate of change (dPWEPC) between the initial year (PWEPCl) and the subst;quent year 
(PWEPC2) (equation 2). 

2) dPWEPC = 8ldRPlPC + 82dPPl'PC + ~dPCBPOP + 84dMISQPC + BsdFAPe 

The lodel calculates dRPrPC, dPPrPC, dPCBPOP, dMISQPC, and drAPe as the difference between the initial 
user supplied values (RPTPC1, PPl'PC1, PCBPOP1, MISQPC1, and FAPel) and the second iteration values 
(RPrPC2, PPTPC2, PCHPOP2, MISQPC2, and FAPe2) for each independent variable in the function (equation 
3) • 

3) RPTPC2 - RPTPCl = dRPl'PC 
PPTPC2 - PPrPCl = dPPTPC 
PCHPOP2 - PCHPOPl = dPCBPOP 
MISQPC2 - MISQPC1 = dMISQPC 
FAPC2 - FAPel = dFAPe 



where dRPTPC, dPPTPC, dPCBPOP, dMISQPC, and dFAPC are the partial derivatives for each independent 
variable. This calculation takes place in row 195 of the lodel. 
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The lodel estilates the independent variables for the second iteration based on the user supplied 
inforlation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoaetrically estilated coefficients are lultiplied together in section 
six. Tbese values are added together resulting in dPWEPC or the rate of change between the initial year 
(PWEPCl) and the second iteration (PWEPC2) for the dependent variable, public work expenditures per 
capita (equation 2). This addition takes place in section three of the lode!. The total rate of change 
(dPWEPC), for the public work expenditures per capita function, is added to the initial values (PWEPCl) 
resultinq in the projected public work expenditures per capita value (PWEPC2) in the second iteration 
(equation 4). 

4 ) PWEPC2 = dPWEPC + PWEPC1 

Future values for the subsequent year (PWEPC3) are calculated in the sale lanner, except the PWEPC2 
values are used in place of the user supplied initial values (PWEPC1). 
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Table 13 - Systel of equations used by the VIP lOdel to calculate COURT EXPENDITURES PER CAPITA PER 
CAPITA. Y = f(POP, POPSQ, PTPOP, SCPC and CPC) 

Model Cell 
Section Address Equation Variable Description 
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-----FIRST ITERATION:-----------------------------------------------------------------------------------
(2) 847 Total Court Expenditure (base year) 
(3) B87 per capita Total Court Expenditure (base 

year) 
(3) B87 @if(M87>O,M87,O) 

M87 847/B79 
( 3 ) B79 Input Value population per capita 
-----8EOOID ITERATION:----------------------------------------------------------------------------------
(3) C87 @if(H87>O,H87,O) per capita Court Expenditures (t+1 year) 

K87 B87+@sUI(B204 .• BE204) 
-----POP------------------------------------------------------------------------------------------------
(6) B204 B173*8195 population per capita 
(see Table 6 for systel of equations) 
-----POPSQ----------------------------------------------------------------------------------------------
(6) B2042 population2 
(see Table 6 for systel of equations) 
-----PTPOP-----------------------------------------------------------------------------.. ----------------
(6) 8204 T173*T195 town percentage 
(5) T173 econoletrically calculated coefficient court expenditure/town percentage 
(6) T195 C97-B97 percent population in town 
(3) B97 B68/B79*100 percent pop in towns (base year) 
(2) B68 Input Value town population (base year) 
(3) B79 Input Value population (base year) 
(3) C97 C68 /c::!9*100 percent population in town (t+ 1 year) 
(2) C68 ((1+C29/100)*B68)+C9 town population 
(3) c::!9 B79 + @sUl(B196+BE196) population per capita (t+l year) 
(1) C29 Input Value town population growth rate 
(1) C9 Input Value change in town population 
-----scPC-----------------------------------------------.-.---------------------------------------------
(6) A0204 A0173*A0195 solved criles per capita 
(5) A0173 econoletrically calculated coefficient court expenditures/solved crites 

(6) 

(3) 
(3) 
(1) 
(6) 
(5) 

(6) 

(3) 
(3) 
(1) 

A0195 

B118 
C118 
C23 
AP204 
API73 

AP195 

B119 
C119 
C22 

C1l8-B1l8 

Input Value 
B1l8+C23 
Input Value 
AP173*AP195 
econoaetrically calculated 

C119-B119 

Input Value 
B119+C22 
Input Value 

per capita 
difference in solved crites per capita 
between base and t+l years 
solved criteS per capita (base year) 
solved criteS per capita (t+l year) 
change solved criteS per capita 
criaes per capita 
coefficient court expenditures/crites per 
capita 
difference in criles per capita between base 
and t+1 years 
criae per capita (base year) 
criae per capita (t+l year) 
change in criae per capita 
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Explanation of Table 13 - Systel of equations used by the VIP lodel to calculate COURT EXPENDITURES PER 
CAPITA. 

Variable Descriptions: 

Court expenditures per capita are a function of population, population squared, town percent, solved 
criles, and crile per capita. 

where ~, 81, 82, 83, B4, and Bs are econoletrically estilated coefficients. These estilates are found 
in sectlon five of the lodel. 

Population represents the relationship between econolies of size and court expenditures. Solved criles 
decreases the need for courts. (Johnson, Swallow, and Deaton) erile positively effects court 
expenditures. Court cost structures are negatively related to percent changes in population. Towns 
provide judicial services thus reduce the need for court expenditures. (Keeling) 

Derivation: 

Using the total derivative of the court expenditures per capita function (equation 1) the lodel 
calculates the rate of change (dCREPC) between the initial year (CREPe1) and the subsequent year 
(CREPe2) (equation 2). 

2) dCREPC = BldPOP + B2dPOPSQ + ~dPl'POP + 84dSCPC + BsCPC 

The lodel calculates dPOP, dPOPSQ, dPl'POP, dSCPC, and dCPC as the difference between the initial user 
supplied values (POPl, POPSQl, PTPOP1, SCPC1, and CPC1) and the second iteration values (POP2, POPSQ2, 
PTPOP2, SCPC2, and CPC2) for each independent variable in the function (equation 3). 

3) POP2 - POPl = dPOP 
POPSQ2 - POPSQl = dPOPSQ 
PTPOP2 - PTPOPl = dPTPOP 
SCPC2 - SCPC1 = dSCPC 
CPC2 - CPCl = dCPC 

where dPOP, dPOPSQ, dPTPOP, dSCPC, and dCPC are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dCREPC or the rate of change between the initial year 
(CREPC1) and the second iteration (CREPC2) for the dependent variable, court expenditures per capita 
(equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dCREPC), for the court expenditures per capita function, is added to the initial values (CREPC1) 
resulting in the projected court expenditures per capita value (CREPC2) in the second iteration 
(equation 4). 

4) CREPC2 = dCREPC + CREPCl 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Future values for the subsequent year (CREPe3) are calculated in the sale lanner I except the CREPC2 
values are used in place of the user supplied initial values (CREPe!). 

37 



38 

Table 14 - Systel of equations used by the VIP lodel to calculate POLICE EXPENDITURES PER CAPITA. Y = 
f (POP, PPl'PC, POPSQ, Pl'POP, IPC, IHepc, SCPC, and SMSA) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(2) B48 Total Police Expenditures (base year) 
( 3 ) B88 per capita Police Expenditures (base year) 

(3) B88 @if(M88>O,M88,O) 
M88 B48/B79 

( 3 ) B79 Input Value population per capita (base year) 
---a-SECOND ITERATION:----------------------------------------------------------------------------------
(3) C88 @if(H88>O,H88,O) 

H88 B88+@sUl(B205 •• BE205) 
-----POP------------------------------------------------------------------------------------------------
(6) B205 B174*B195 population 
(see Table 6 for systel of equations) 
-----PPTPC----------------------------------------------------------------------------------------------
(6) B205 B174*B195 personnel property taxbase per capita 
(see Table 11 for systel of equations) 
-----POPSQ----------------------------------------------------------------------------------------------
(6) Q205 B2052 population 2 
(see Table 6 for systel of equations) 
-----PTPOP----------------------------------------------------------------------------------------------
(6) T205 T174*T195 town percentage 
(5) T174 econoletrically calculated coefficient police expenditure/town 

(6) T195 C97-B97 
percentage 
difference in percent population in town 
between base and t+1 years 

(3) B97 868/B79*1oo percent population in town (base year) 
(2) 868 Input Value town population (base year) 
(3) B79 Input Value population (base year) 
(3) C97 C68/C79*1oo percent population in town (t+1 year) 
(2) C68 ((l+C29/l00)*B68)+C9 town population (t+l year) 
(3) C79 B79 + @sUl(B196 •• BE196) population (t+1 year) 
(1) C29 Input Value town population growth rate 
( 1 ) C9 Input Value change town population 
-----IPC------------------------------------------------------------------------------------------------
( 6 ) AC205 AC17 4 * AC195 per capita incole 
(5) AC174 econoletrically calculated coefficient police expenditures/per capita 

(6) 

(3) 
(3) 
(1) 
(1) 

ACl95 

B106 
Cl06 
C32 
C15 

C106-Bl06 

Input Value 
(BI06*(1+C32/100))+C15 
Input Value 
Input Value 

incole 
difference in per capita incole between base 
and t+1 years 
per capita incole (base year) 
per capita ineole (t+1 year) 
real per capita ineole growth rate 
change in per capita ineole 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Table 14 cont. - VIP IOdel to calculate POLICE EXPDDlTURES PER CAPITA. Y = f (POP, PPrPC, POPSQ I PTPOP, 
IPC I IIfCPC, SCPC, and SMSA) 

Model Cell 
Section lddress Equation Variable Description 
-----SECOND ITERATIOI:----------------------------------------------~------p----------------------------
-----IICPC----------------------------------------------------------------------------------------------
(6) AI 205 11173*11195 illCOlluters per capita 
(see Table S for systel of equations) 
-----SCPC--·-------------------------~-----------------------------------------------------------------
(6) 10205 10174*10195 solved crite per capita 
(5) 10174 econoaetrically calculated coefficient police exp/solved crite 

per capita 
(6) 10195 CllS-B11S difference in solved criles per capita 

between base and t+l years 
(3) B1l6 Input Value square liles in a county (base year) 
(3) C1l6 B1l6+C6 square liles in a county (t+ 1 year) 
(1) C6 Input Value cbancJe in county area 
-----SMSA------------------------------------------------.-----------------------------------------~----
(6) 1'1206 lT174*lT195 liles to SMSl 
(5) 1'1175 econotetrically calculated coefficient police exp /Iiles to SMSl 
(6) lT195 C123-B123 difference in liles to SHSl between base and 

t+l years 
(3) B123 Input Value liles to SMSA (base year) 
(3) C123 B123 liles to SMSl (t+1 year) 

Explanation of Table 14 - Systel of equations used by the VIP IOdel to calculate POLICE EXPEIDITURES PER 
CAPIT1. 

Variable Descriptions: 

Police expenditures per capita are a function of population, personnel property taxbase per capita, 
population squared, town percent, per capita inco., incouuters per capita, solved criteS per capita 
and standard aetropolitan statistical area. 

1) PLEPC = cto + 81 POP + 82PPl'PC + ~POPSQ + 84Pl'POP + BsIPC + 86IlICPC + B,SCPC + 8SSKSl 

where «0, 81, ~, ~, 841 ~, 86, S, and 8S are econotetrically estiaated coefficients. 'l'bese estiaates 
are found in section five of the IOdel. 

Population represents tbe relationship between police expenditures and econolies of scale. Degree of 
urbanizatioD, wbicb is represented by liles to a Standard Metropolitan statistical Area (51151), is 
positively related to deaand for police expenditures. Solved criaes indicate an increased quality or 
quantity of police thus increasinq expenditures. Criae is a proxy for police deaand. Ability to pay 
for police services is indicated by per capita incoae. Town population or concentration of population 
decreases police expenditures. Incouuters increase the need for police during daily coDutes. 
(Keeling) 



Derivation: 

Using the total derivative of the police expenditures per capita function (equation 1) the lodel 
calculates the rate of change (dPLEPC) between the initial year (PLEPC1) and the subsequent year 
(PLEPC2) (equation 2). 

2) dPLEPC = BldPOP + B2dPPTPC + ~dPOPSQ + B4dPTPOP + BsdIPC + B6dIHCPC + ~dSCPC + BgdSMSA 
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The lodel calculates dPOP, dPPTPC, dPOPSQ, dPI'POP, dIPC, dIHCPC, dSCPC, and dSMSA as the difference 
between the initial user supplied values (POPl, PPTPCl, POPSQl, PTPOPl, IPCl, IHCPCl, SCPC1, and SMSAl) 
and the second iteration values (POP2, PPTPC2, POPSQ2, PTPOP2, IPC2, IMCPC2, SCPC2, and SMSA2) for each 
independent variable in the function (equation 3). 

3) POP2 - POPl = dPOP 
PPTPC2 - PPTPCl = dPPTPC 
POPSQ2 - POPSQl = dPOPSQ 
PTPOP2 - PTPOPl = dPTPOP 
IPC2 - IPC1 = dIPC 
IHCPC2 - IHCPC1 = dINCPC 
SCPC2 - SCPCl = dSCPC 
SMSA2 - SMSA1 = dSMSA 

where dPOP, dPPTPC, dPOPSQ, dPTPOP, dIPC, dIHCPC, dSCPC, and dSMSA are the partial derivatives for each 
independent variable. This calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dPLEPC or the rate of change between the initial year 
(PLEPCl) and the second iteration (PLEPC2) for the dependent variable, police expenditures per capita 
(equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dPLEPC), for the police expenditures per capita function, is added to the initial values (PLEPCl) 
resulting in the projected police expenditures per capita value (PLEPC2) in the second iteration 
(equation 4). 

4) PLEPC2 = dPLEPC + PLEPCl 

Future values for the subsequent year (PLEPC3) are calculated in the sale lanner, except the PLEPC2 
values are used in place of the user supplied initial values (PLEPC1). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

95 

Table 46 - Systel of equations used by the VIP IOdel to calculate PERCBHT POPULATION II TOWHS. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) 897 868/879*100 percent population in towns (base year) 
(2) 868 Input Value town population (base year) 
(3) 879 Input Value population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C97 C68/C79*100 percent population in towns (ttl year) 
(2) C68 ((l+C29/100)*868)+C9 town population (ttl year) 
(1) C29 Input Value town population growth rate 
( 1) C9 Input Value change in town population 

Explanation of Table 46 - Systel of equations used by the VIP IOdeI to calculate PERCEHT POPULATION II 
TOWNS. 

The lodel calculates PrPOP as TPOP1 divided by POP!. The IOdel calculates Pl'POP2 in a Sililar aanner 
usinq TPOP2 and POP2 in the calculations. Both POP2 and !POP2 are estiuted in the lodel (see Tables 5 
and 34 respectively). 

Table 47 - Systel of equations used by the VIP IOdel to calculate PERCE1ft' POPOLATION III TalIS SQUARED. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) 898 897*897 percent population in towns squared (base 

year) 
(3) 897 see Table 46 percent population in towns (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C98 C97*C97 percent population in towns squared (ttl 

year) 
(3) C97 see Table 46 percent population in towns (t+l year) 
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Table 48 - Systel of equations used by the VIP lOdel to calculate UNEMPLOYMENT RATE. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 3) B99 B131/B80*100 unelployaent rate (base year) 
(3) B131 Input Value nlllber of unelployed 
(3) 880 Input Value laborforce (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C99 C131jC80*100 unelployaent rate (ttl year) 
(3) C131 C33 nUlber unelployed (ttl year) 
(1) C33 Input Value nUlber unelployed 
(3) C80 see Table 6 laborforce (ttl year) 

Explanation of Table 48 - Systel of equations used by the VIP lOdel to calculate UNEMPLOYMENT RATE. 

The lOdel calculates URI as the nUiber of unelployed by laborforce. Each of these values are supplied 
by the user. The lOdel calculates UR2 in a Sililar JaJUler usill<j estilates of the nUiber of unelployed 
and laborforce. The nUiber of unelployed is estilated by the user. See Table 6 for the estilation 
procedure used to calculate laborforce. 

Table 49 - Systel of equations used by the VIP lOdel to calculate GRADUATES PER 100 POPULATION. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B100 Input Value graduates per 100 population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C100 B100+C16 graduates per 100 population (ttl year) 
(1) C16 Input Value change in grads per 100 pop 

Explanation of Table 49 - Systel of equations used by the VIP lodel to calculate GRADUATES PER 100 
POPULATIOB. 

Users supply the value of G100 for the first iteration (G1001). The lodel estilates GlOO2 as GlOO1 plus 
a user supplied estilate of the change in graduates per 100 population (CHG100). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
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Table 50 - Systel of equations used by the VIP lodel to calculate PERCENT HOM WHITE POPULATION. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) BIOI Input Value percent non white population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C101 B101+C20 percent non white population (t+1 year) 
( 1) C20 Input Value change in percent non white population 

Explanation of Table 50 - Systel of equations used by the VIP IOdel to calculate PERCENT HOI WHITE 
POPULATIOII. 

Users supply the value of PHW for the first iteration (PMW1). The lodel estiJates PHW2 as the SUi of 
PHW1 and a user supplied estilate of the change in percent non white population (CBPHW). 

Table 51 - Systel of equations used by the VIP IOdel to calculate MORTALITY. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B102 Input Value IOrtality (base year) 
-----second Iteration-----------------------------------------------------------------------------------
(3) C102 B102+C19 lortality (t+l year) 
(1) C19 Input Value chan<}e in IOrtality rate 

Explanation of Table 51 - Systel of equations used by the VIP IOdel to calculate MORTALITY. 

Users supply the value of MOR for the first iteration (MORl). 'l'be IOdel estiaates 1I>R2 as the SUi of 
MORl and a user supplied estilate of the change in percent non white population (CJDI)R). 
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Table 52 - Systel of equations used by the VIP lodel to calculate EMPLOYMENT. 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 3 ) B103 B69+B76 elploYient (base year) 
( 2) B69 see Table 54 residentiary elploy.ent (base year) 
(2) B76 see Table 42 base elploYient (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C103 C69+C76 elployaent (t+1 year) 
(2) C69 see Table 54 residentiary elploYient (t+l year) 
(2) B76 see Table 42 base elploYient (t+l year) 

Estilation of Table 52 - Systel of equations used by the VIP lOdel to calculate EMPLOYMENT. 

The lodel calculates EMP1 as the SUi of RE1 and BEMP1. EMP2 is calculated in a Sililar lanner using 
estilates of RE2 and BEMP2. See Tables 54 and 42 for the estilation procedure. 

Table 53 - Systel of equations used by the VIP lodel to calculate EMPLOYMENT PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B104 B103/B79 elployaent per capita (base year) 
( 3 ) B103 see Table 52 elploYient 
(3) B79 Input Value population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) CI04 CI03/C79 elploYient per capita (t+l year) 
(3) C103 see Table 52 elploYient (t+ 1 year) 
(3) C79 see Table 5 population (t+l year) 

Explanation of Table 53 - Systel of equations used by the VIP lodel to calculate EMPLOYMENT PER CAPITA. 

The lodel estilates EMPPCl as EMPl divided by POP1. EMPPC2 is estilated in a Sililar lanner. See 
Tables 5 and 9 for estilation procedures used to calculate POP2 and EMP2. 

I 
I 
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Table 54 - Systel of equations used by the VIP lodel to calculate RESIDENTIARY EMPLOYMEHT PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B105 869jB79 residentiary elploytent per capita (base 

year) 
(2) 869 see Table 54 residentiary elploytent (base year) 
( 3) B79 Input Value population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) CI05 C69jC79 residentiary elploytent per capita (t+l year) 
(2) C69 see Table 54 residentiary elploytent (t+l year) 
(3) C79 see Table 5 population (t+l year) 

Explanation of Table 54 - Systel of equations used by the VIP lOdel to calculate RESIDEHTIARY EMPLOYMENT 
PER CAPITA. 

The lodel estilates REPel as REI divided by POP!. REPe2 is estiuted in a Sililar lanner. See Tables 5 
and 35 for estiution procedures used to calculate POP2 and RE2. 

Table 55 - Systel of equations used by the VIP IOdeI to calculate PER CAPITA IIOOME. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) BI06 Input Value per capita incoJe (base year) 
-----Second Iteration---------------~-------------------------------------------------------------------
(3) C106 (BI06*(1+C32jIOO) )+C15 per capita incoJe (t+l year) 
(1) C32 Input Value real per capita incole growth rate 
(1 ) CI5 Input Value cbancje in per capita incoJe 

Explanation of Table 55 - Systel of equations used by the VIP IOdeI to calculate PER CAPITA IIOOKE. 

Users supply the IOdeI with IPC values for the first year (IPC1). The lodel calculates IPC2 as the 
product of IPCI and the change in town population (RIPCGR) plus change in town population (CBIPC). 
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Table 56 - Systel of equations used by the VIP lodel to calculate PER CAPITA INCOME SQUARED. 

Model Cell 
section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) BI07 BI06*BI06 per capita incole squared (base year) 
(3) BI06 see Table 55 per capita incole (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) CI07 C106*CI06 per capita incole squared (t+1 year) 
(3) CI06 see Table 56 per capita incoJe squared (t+1 year) 

Table 57 - Systel of equations used by the VIP lodel to calculate HUMBER OF 80SINESSES PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B108 B70/B79 nUlber of businesses (base year) 
(2) B70 Input Value nUlber of businesses (base year) 
(3) B79 Input Value population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) CI08 C70/C79 nUlber of businesses (t+1 year) 
(2) C70 Input Value nUlber of businesses (t+1 year) 
(3) C79 see Table 5 population (t+1 year) 

Explanation of Table 57 - Systel of equations used by the VIP lodel to calculate HUMBER OF BUSINESSES 
PER CAPITA. 

The lodel estilates BUSPCl as BUS! divided by POP!. 8OSPC2 is estilated in a Sililar lanner. See 
Tables 5 and 36 for estilation procedures used to calculate POP2 and 8OS2. 
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Table 58 - Systel of equations used by the VIP IOdeI to calculate SALES. 

Model Cell 
section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B109 854*100 sales 
(2) 854 Input Value sales tax revenue (base year) 
-----second Iteration---------------------------------------------~-------------------------------------
(3) Cl09 C54*100 sales (ttl year) 
(2) C54 C134*C39 sales tax revenue (ttl year) 
(3) C134 see Table 51 sales per capita (t+1 year) 
(2) C39 see Table 5 population (ttl year) 

Explanation of Table 58 - Systel of equations used by the VIP 1Ode1 to calculate SALES. 

sales are detenined through lultiplyillC} sales tax revenue by 100. This is base on a 1 percent sales 
tax, therefore the product of sales tax revenue lultiplied by 100 equals sales. 

Table 59 - Systel of equations used by the VIP 1Ode1 to calculate SALES PER CAPITA. 

Model Cell 
section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B110 Bl09jB79 sales per capita (base year) 
(3) Bl09 see Table 58 sales (base year) 
(3) B79 see 'fable 5 population (base year) 
-----second Iteration-----------------------------------------------------------------------------------
(3) CllO Cl09/C79 sales per capita (ttl year) 
(3) Cl09 see 'fable 58 sales (ttl year) 
(3) C79 see Table 5 population (ttl year) 

Explanation of Table 59 - Systel of equations used by the VIP 1Ode1 to calculate SALES PER CAPITA. 

The 1Ode1 estilates SLSPC1 as SLS1 divided by POP!. SLSPC2 is estiJated in a Sililar aanner. See 
tables 5 and 58 for estiution procedures used to calculate POP2 and SLS2. 
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Table 60 - systel of equations used by the VIP lodel to calculate OUTCOMMUTERS PER CAPITA. 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 3) B1ll BS1/B79 outcouuters per capita (base year) 
(3) BS1 see Table 7 outcouuters (base year) 
(3) B79 see Table 5 population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C111 C81/C79 outcouuters per capita (ttl year) 
(3) C8l see Table 7 outcouuters (ttl year) 
(3) C79 see Table 5 population (ttl year) 
----------------_._-------------------------------------------------------------------------------------

Explanation of Table 60 - Systel of equations used by the VIP IOdel to calculate OOTCOMMUTERS PER 
CAPITA. 

The lOdel estiaates OUTPCl as OOT1 divided by POP!. OUTPC2 is estiuted in a Sililar lanner. See 
Tables 5 and 7 for estilation procedures used to calculate POP2 and OOT2. 

Table 61 - Systel of equations used by the VIP IOdeI to calculate IHCOMMUTERS PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B112 BS2/B79 incouuters per capita (base year) 
(3) BS2 see Table 8 incouuters (base year) 
(3) B79 see Table 5 population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C1l2 C82/C79 incouuters per capita (ttl year) 
(3) C82 see Table 8 incolluters (ttl year) 
(3) C79 see Table 5 population (ttl year) 
--------------------------------------------------------------------------------------------------------

Explanation of Table 61 - Systel of equations used by the VIP lOdel to calculate INOOMMUTERS PER CAPITA. 

The IOdel estiaates IMPel as IlU divided by POP!. IICPC2 is estilated in a Sililar Ja1lner. See Tables 
5 and 8 for estiaation procedures used to calculate POP2 and I1C2. 
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Table 62 - Systel of equations used by the VIP IOdel to calculate EHROLLMEH'l' SQUARED. 
I 

-------.-------~-~--------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 3 ) Bl13 883*883 enrollaent squared (base year) 
(3) 883 see Table 9 enroillent (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) e1l3 C83*C83 enrollJent squared (t+l year) 
(3) C83 see Table 9 enrollaent (t+1 year) 

Table 63 - Systel of equations used by the VIP IOdeI to calculate PERCEKT CBAMGE IN EKROLLMENT. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B1l4 Input Value percent chanqe enrollient (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C1l4 (C83-B83)/B83*lOO percent cbanqe enrollaent (t+l year) 
(3) C83 see Table 9 enroillent (t+ 1 year) 
() ) B83 see Table 9 enrollaent (base year) 

Explanation of Table 63 - Systel of equations used by the VIP IOdeI to calculate PERCENT CRAIG! 
EIIROLLMEII'l' • 

Users supply the IOdeI with PCIIDRL values for the first year (PCIIDRL1). The IOdeI calculates PCIIEIRL2 
as the difference between DRL2 and DRLl divided by the EDL!. see Table 9 for an explanation of 
enrollaent estiaations. 
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Table 64 - Systel of equations used by the VIP lodel to calculate INSTRUCTOR PERSOIMEL/1OOO. 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) BllS Input Value instructor (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) CllS BllS+C17 instructor (t+l year) 
( 1 ) C17 Input Value change in teacher: pupil ratio 
--------------------------------------------------------------------------------------------------------

Explanation of Table 64 - Systel of equations used by the VIP lodel to calculate IBSTRUCTOR 
PERSOBBEL/1000. 

Users supply the value of IP1000 for the first iteration (IPlOOO1). The Iodel estilates IP10002 as 
IP10001 plus a user supplied estiJate of the change in instructor personnel per 1000 (CBIPlOOO). 

Table 65 - Systel of equations used by the VIP lodel to calculate SQUARE MILES PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B1l6 Input Value square liles in county (base year) 
-----second Iteration-----------------------------------------------------------------------------------
(3) C1l6 B1l6+C6 square liles in county (ttl year) 
(1) C6 Input Value change in county area 

Explanation of Table 65 - Systel of equations used by the VIP lodel to calculate SQUARE MILES PER 
CAPITA. 

Users supply the value of MISQPC for the first iteration (MISQPCl). The lodel estilates MISQPC2 as 
MISQPCl plus a user supplied estilate of the change in county area (CHe!). 
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Table 66 - Syste. of equations used by the VIP IOdeI to calculate SQUARE MILES PER CAPITA PER CAPITA. 
. , 

-------~--~--------------------~-------------------~--------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B1l7 B1l6/B79 square tiles in county per capita (base year) 
(3) B1l6 see 'fable 65 square .Ues in county (base year) 
(3) B79 Input Value population (base year) 
-----5econd Iteration-----------------------------------------------------------------------------------
(3) C1l7 C1l6/C79 square tiles in county per capita (t+ 1 year) 
(3) C1l6 see Table 65 square tiles in county (t+ 1 year) 
(3) r:J9 see Table 5 population (t+1 year) 

Explanation of 'fable 66 - Syste. of equations used by the VIP IOdeI to calculate SQUARE MILES PER CAPITA 
PER CAPITA. 

Users supply the value of MISQPC for the first iteration (MISQPC1). !be IOdel estiaates MISQPC2 as 
MISQPC1 plus a user supplied estiute of the cbange in county area (CIICA). 

Table 67 - Systel of equations used by the VIP IOdeI to calculate SOLVED CRIMES PER CAPI!A. 

Model Cell 
section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B118 Input Value solved criaes per capita (base year) 
-----5econd Iteration-----------------------------------------------------------------------------------
(3) C1l8 B118+C23 solved criJeS per capita (t+l year) 
(1) C23 Input Value cbaDcJe in solved criaes per capita (t+1 year) 

Explanation of table 67 - Systea of equations used by the VIP IOdeI to calculate SOLVED CRIMES PD 
CAPITA. 

Users supply the value of SCPC for the first iteration (SCPCl). !be IOdel estiutes SCPC2 as SCPCl plus 
a user supplied estiute of the cbange in criae (case). 
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Table 68 - Systel of equations used by the VIP lodel to calculate CRIME PER CAPITA. 
-~----.--------------------------~----------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B1l9 Input Value criles per capita (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C1l9 Bl19+C22 criteS per capita (t+1 year) 
(1) C22 Input Value cbanqe in crites per capita (t+1 year) 

Explanation of Table 68 - Systel of equations used by the VIP lOdel to calculate CRIME PER CAPITA. 

Users supply the value of CPC for the first iteration (CPC1). The Iodel estilates CPC2 as CPC1 plus a 
user supplied estitate of the cbanqe in crite (CBC). 

Table 69 - Systel of equations used by the VIP lodel to calculate FIRE PROrECTIOli RATIlfG. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B120 Input Value fire protection rating (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C120 B120+C21 fire protection rating (t+1 year) 
(1) C21 Input Value change in fire protection rating (t+1 year) 

Explanation of Table 69 - Systel of equations used by the VIP lOdel to calculate FIRE PROTECTION RATING. 

Users supply the value of FPR for the first iteration (FPR1). The lodel estilates FPR2 as FPR1 plus a 
user supplied estilate of the change in crile (CBFPR). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

107 

Table 70 - syste. of equations used by the VIP IOdeI to calculate PROPESSIOMAL:VOLOHTEER PIREMEN RATIO. 

Model Cell 
section Address Equation Variable Description 
-----pirst Iteration------------------------------------------------------------------------------------
(3) B121 Input Value professional:volunteer fireten ratio (base 

year) 
-----second Iteration-----------------------------------------------------------------------------------
(3) C121 B121+C24 professional:volunteer fireJen ratio (t+1 

year) 
(1) C24 Input Value cbaDge in professional:volunteer fireJen 

ratio (t+1 year) 

Explanation of !able 70 - Syste. of equations used by the VIP IOdeI to calculate PROFESSIOIAL:VOLUNTEER 
PIREMElf RATIO. 

Users supply the value of RVPP for the first iteration (RVPPl). !be IOdeI estiutes RVPP2 as RVPFl plus 
a user supplied estiJate of the cbanc}e in professional:volunteer fireJeD ratio (COVPP). 

Table 71 - Syste. of equations used by the VIP IOdeI to calculate DBVELOPIIEft GROUP. 

Model cell 
Section Address Equation Variable Description 
-----pirst Iteration------------------------------------------------------------------------------------
(3) B122 Input Value developlent group (base year) 
-----second Iteration-----------------------------------------------------------------------------------
(3) C122 B122 developleDt group (t+ 1 year) 

Explanation of 'fable 71 - Syste. of equations used by the VIP IOdeI to calculate DEVIIDPMIIf GDJP. 

Dully variable indicating the county bas an organized developlellt group. Value is one if tbe area bas a 
developJent group and zero otherwise. 
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Table 72 - Systel of equations used by the VIP lodel to calculate MILES TO SMSA. 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B123 Input Value liles to SMSA (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C123 B123 liles to SMSA (t+1 year) 
--------------------------------------------------------------------------------------------------------

Explanation of Table 72 - Systel of equations used by the VIP lodel to calculate MILES TO SMSA. 

SMSA aeasures the distance frol the center of the county to a Standard Metropolitan Statistical Area. 
Users supply the Iodel with a value. 
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Table 73 - Systel of equations used by the VIP IOdel to calculate 'I'O!AL lOCAL GOVERIOIEIIT EXPENDITURES 
PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B124 (858+850+856+848+857 

(2) 
(2) 
(2) 

+B51+847+B53+846)/B79 total local goveruent expenditures per 
capita (base year) 

B58 Input Value fire protection expenditure (base year) 
B50 Input Value parks aDd recreation expenditure (base year) 
B56 Input Value correction and detention expenditures (base 

. It.~· cr t> (( ,.. I - • " ( . ' year) 
(2) 848 Input Value police expenditures (base year) 
(2) B57 Input Value health expenditures (base year) 
(2) 851 Input Value welfare expenditure (base year) 
(2) 847 Input Value court expenditure (base year) 
(2) 853 Input Value developJeDt expenditure (base year) 
(2) 846 Input Value public vorks expenditures (base year) 
(3) B79 Input Value population (base year) . 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C124 (C58+<.'50+C56+C48+CS7 

+CS1+C47+C53+(46)/C79 

(2) C58 C138*C39 
(3) C13S see 'fable 24 
(2) C39 see Table 5 
(2) CSO C90*C39 
(3) ego see 'fable 16 
(2) C56 C136*C39 

(3) C136 see Table 22 
(2) C48 C88*C39 
(3) C88 see 'fable 14 
(2) C57 C137*C39 
(3) C137 see Table 23 
(2) CSl C91*C39 
(3) C91 see Table 17 
(2) C47 C87*C39 
(3) C87 see 'fable 13 
(2) C53 C93*C39 
(3) C93 see 'fable 19 

(2) C46 C86*C39 
(3) C86 see fable 12 

(3) C79 see Table 5 

total local goveruent expenditures per 
capita (t+1 year) 
fire pro~ion expenditure (t+l year) 
fire expenditures per capita (t+1 year) 
population (t+l year) 
parka aDd recreation expenditures (t+l year) 
recreation expenditures per capita (t+1 year) 
correction and detention expenditures (t+1 
year) 
jail expenditures per capita (t+1 year) 
police expenditures (t+1 year) 
police expenditures per cap! ta (t +1 year) 
health expenditures (t+l year) 
bealth expenditures per capita (t+1 year) 
welfare expenditure (ttl year) 
welfare expenditures per capita (t+l year) 
court expend! ture (t+ 1 year) 
court expenditures per capita (t+1 year) 
developaent expenditure (t+l year) 
developl8Dt expenditures per capita (t+l 
year) 
public works expenditures (t+l year) 
public vork expenditures per capita (t+l 
year) 
population (t+l year) 

------------------------------------------~------------------------------------------------------------

Explanation of Table 73 - Systel of equations used by the VIP 1Ode1 to calculate roTAL unL GOVEmCEIf 
EXPENDITURES PER CAPITA. 

This variable is the SUI of the per capita expenditure values of the county excludinq education aDd 
adlinistration. Users supply these fiC)UIes for the first iteration. !be IOdel uses estiutes of tbese 
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variables for the second iteration. See the tables listed above for an explanation of the esti.ation 
procedures. Because these estilates are terlS of per capita units population is lultiplied to obtain an 
alOunt base on total units. 
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Table 74 - Syste. of equations used by tbe VIP IOdeI to calculate TOTAL FEDERAL AID PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B125 B71/B79 total federal aid per capita (base year) 
(2) B71 see Table 37 total federal aid (base year) 
(3) B79 Input Value population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C125 C71/C79 total federal aid per capita (t+1 year) 
(2) C71 see Table 37 total federal aid (t+l year) 
(3) C79 see Table 5 population (t+1 year) 

Explanation of Table 74 - Syste. of equations used by tbe VIP IOdeI to calculate TOTAL FEDERAL AID PER 
CAPITA. 

'l'be IOdeI estiaates FAPel as F11 divided by POP!. Both FAPel and POPl are user supplied values. FACPC2 
is estiuted in a si.Uar aanner except FAPC2 and POP2 estiaates are used in the IOdel. The IOdeI 
estiaates FAPe2 and POP2 (see fables 37 and 5). 
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Table 75 - Systel of equations used by the VIP lodel to calculate PUBLIC SAFETY EXPENDITURE PER CAPITA. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B126 @IF(M126>O,M126,O) public safety expenditure per capita (base 

year) 

(2) 
(2) 
(2) 

M126 
848 
B58 
B56 

(B48tB58+B56)/B79 
Input Value 
Input Value 
Input Value 

police expenditures (base year) 
fire protection expenditure (base year) 
correction and detention expenditures (base 
year) 

(3) B79 Input Value population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C126 @IF(B126>O,B126,O) public safety expenditure per capita (ttl 

year) 
B126 (C48tC58tC56)/C79 

(2) C48 C88*C39 police expenditures (ttl year) 
(3) C88 see Table 14 police expenditures per capita (ttl year) 
(2) C58 Cl38*C39 fire protection expenditure (ttl year) 
(3) Cl38 see Table 24 fire expenditures per capita (ttl year) 
(2) C56 Cl36*C39 correction and detention expenditures (ttl 

year) 
(3) C136 see Table 22 jail expenditures per capita (ttl year) 
(3) C79 see Table 5 population (ttl year) 

Explanation of Table 75 - Systel of equations used by the VIP lodel to calculate PUBLIC SAFETY 
EXPENDITURES PER CAPITA. 

Public safety expenditures per capita are calculated by sUiling all safety related expenditures (police, 
fire, and jail) and dividing by population. Users supply these figures for the first iteration. The 
lodel calculates PSEPC2 using estiJates of PLEPC2, FEPC2, and FEPC2. These estilates are explained in 
Tables 14, 24, and 22 respectively. 
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Table 76 - Systel of equations used by the VIP IOdel to calculate COftIGOOOS IB>RFORCE. 

Model cell 
section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B127 Input Value contiguous laborforce (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C127 ((1+C30/100)*B127)+Cll contiquous laborforce (t+1 year) 
(1) C30 Input Value contiCjUOus laborforce growth rate 
( 1 ) Cll Input Value cbaDge in contiguous laborforce 

Explanation of Table 76 - Systel of equations used by the VIP IOdel to calculate COHTIGUOOS LABORPORCE. 

Users supply the' lodel with CGLAB values for the first year (CGLAB1). The Iodel calculates CGLW as 
the product of CGLAB1 and the cban<Je in contiguous laborforce (CGLABGR) plus change in contiguous 
laborforce (CIICGLAB). 

Table 77 - Systel of equations used by the VIP IOdeI to calculate COI'l'IGUOOS EMPWYllEHT. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B128 Input Value contiguous elployaent (base year) 
-----Second Iteration------------------------------------------------------------------.----------------
(3) Cl28 ((1+C27/100)*Bl28)+ClO contiguous elployaent (t+1 year) 
(1) C27 Input Value contiguous eaployaent growth rate 
(l) C10 Input Value cban<Je in contiguous elployaent 
--------------------------------------------------------------------------------------------------------

Explanation of fable 77 - Systel of equations used by the VIP IOdeI to calculate CONTIGUOUS EMPLOYMENT. 

Users supply the IOdel with CGEMP values for the first year (OOEllP1). The IOdeI calculates CGEllP2 as 
the product of OOPJlP1 and the cban<Je in ' contiguous elployaent (CGBIIPGR) plus change in contiguous 
elployaent (CllCGDIP). 
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Table 78 - Systel of equations used by the VIP lodel to calculate BOMBER OF BUSIKESSES. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 3) B130 B70 nUlber of businesses (base year) 
(2) B70 see Table 36 nUlber of businesses (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) Cl30 C70 nUlber of businesses (t+1 year) 
(2) e70 see Table 36 nUlber of businesses (t+1 yea~) 
-----------~--------------------------------------------------------------------------------------------

Explanation of Table 78 - Systel of equations used by the VIP lodel to calculate BOMBER OF BUSINESSES. 

See Table 36 for an explanation of the equations used to calculate BUSPC1 AND BOSPC2. 

Table 79 - Systel of equations used by the VIP Iodel to calculate HUMBER OF UNEMPLOYED. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 3 ) B131 Input Value nUlber of unelployed (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) e131 e33 nUlber of unelployed (t+1 year) 
(1) e33 Input Value nUlber of unelployed 

Explanation of Table 79 - Systel of equations used by the VIP lodel to calculate HUMBER OF OKEMPLOYED. 

Users supply the lodel with UOO values for the first year (UEMP1). The lOdel uses the user supplied 
estilate of the DUiber of unelployed as an estilate of UEMP2. This nUiber is found in section 1 of the 
lodel. 
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Table 80 - Systel of equations used by the VIP IOdel to calculate COST OONSTAIT SERVICE. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) 8147 8153/879 constant cost service (base year) 
(3) 879 see Table 5 population 
( 4 ) 8153 see Table 83 total expenditures 
-----second Iteration-----------------------------------------------------------------------------------
(3) C147 8147+@SOH(llSO •• QlSO) constant cost service (t+l year) 

llSO @SOM(8203 •• B208,8213 •• 8215) 
+ 8210 + (8209*883/879) 
- 8206 - 820S 

(6) 8204 8173*8195 
(see Table 5 for systel of equations) 
(6) 8205 8174*8195 
(see Table 5 for systel of equations) 
(6) 8207 8176*8195 
(see Table 5 for systel of equations) 
(6) 8211 8180*8195 
(see Table 5 for systel of equations) 
(6) 8213 8182*8195 
(see Table 5 for syste. of equations) 
(3) 883 see Table 9 
(3) 879 see Table 5 

01 SO @SOM(F203 •• F20S,F213 •• F215) 
+ F210 + (F209*883/879) 
- F206 - F208 

(6) F209 F17S*FI95 
(see Table 9 for systel of equations) 
( 3 ) 883 see Table 9 
( 3 ) 879 see Table 5 

PlSO @SOM(Q203 •• Q208,Q213 •• Q215) 
+·Q210 + (Q209*B83/B79) 
- Q206 - Q20S 

(6) Q207 Q176*Q195 
(see Table 6 for systel of equations) 
(6) Q213 Q213*Q195 
(see Table 6 for syste. of equations) 
( 3 ) 883 see Table 9 
(3) 879 see Table 5 

Q1SO @SOM(AJ203 •• AJ208,AJ213 •• AJ215) 
+ AJ210 + (AJ209*B83/879) 
- AJ206 - AJ208 

(6) AJ209 AJ17S*AJ195 
(see Table 9 for syste. of equations) 

population delta 

population delta 

population delta 

population delta 

population delta 

enrollJeJlt 
population 

enrollaent delta 

enrollJeJlt delta 
population 

population2 delta 

population2 delta 

earollJeJlt 
population 

enrollJeJlt delta 
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Explination of Table 80 - Systel of equations used by the VIP lOdel to calculate COST CORSTAKT SERVICE. I 
Cost of constant service indicates the per capita cost of the area's total expenditure package if the 
only adjustlents allowed with only adjustlents lade in population. This variable shows the cost of I 
providing a constant quantity and quality of service for the population. (Keeling et all 
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Table 81 - Systel of equations used by tbe VIP IOdel to calculate toTAL EXPOSES PER CAPITA 

Hodel Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B148 B153/B79 total expense per capita (base year) 
( 3 ) B79 see 'fable 5 population (base year) 
(4) B153 see Table 83 total expenditures (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) CU8 C153/C79 total expense per capita (t+l year) 
(3) C79 see Table 5 population (t+l year) 
( 4 ) B153 see Table 83 total expenditures (ttl year) 

Explination of Table 81 - Systel of equations used by the VIP IOdel to calculate TOTAL EXPEISES PER 
CAPITA. 

This variables is the SUi of all expenditure categories. 
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Table 82 - Systel of equations used by the VIP lOdel to calculate QUANTITY/QUALITY CHANGE. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B149 (B148-B147)/B147*100 quantity/quality change (base year) 
( 3) B148 see Table 81 total expense per capita (base year) 
(3) B147 see Table 80 cost constant service (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C149 (C148-C147)/C147*100 quantity/quality change (t+1 year) 
(3) C148 see Table 81 total expense per capita (t+1 year) 
(3) C147 see Table 80 cost constant service (t+1 year) 

Explination of Table 82 - Systel of equations used by the VIP lodel to calculate QUANTITY/QUALITY 
ClWfGE. 

This variable represents the change in quality or quantity of a service received by the residents of the 
area. (keeling et all 
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SEC!IOII FIVE 

SUMMARY VARIABLES USED BY m VIRGIlIA IMPACT PROJECTION Ik>DEL 
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Table 83 - Systel of equations used by the VIP lodel to calculate TOTAL EXPENDITURES. 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(4) B1S3 @SUM(B46 .. B53)+@SUM(BS6 .. BS8) total expenditures (base year) 
(2) 846 .. BS3 Input Values expenditures (base year) 
(2) BS6 .. BS8 Input Values expenditures (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(4) C1S3 @SUM(C46 .. C53)t@SUM(CS6 .. CS8) total expenditures (ttl year) 
-----PWE------------------------------------------------------------------------------------------------
(2) C46 C86*C39 public works expenditures (ttl year) 
( 3 ) C86 see Table 12 public works expenditures per capita 
(2) C39 see Table S population (ttl year) 
-----CRE------------------------------------------------------------------------------------------------
(2) C47 C87*C39 court expenditures (ttl year) 
( 3 ) C87 see Table 13 court expenditures per capita 
(2) C39 see Table S population (ttl year) 
-----PLE------------------------------------------------------------------------------------------------
(2) C48 C88*C39 police expenditures (ttl year) 
( 3 ) C88 see Table 14 police expenditures per capita 
(2) C39 see Table 5 population (ttl year) 
-----ADE------------------------------------------------------------------------------------------------
(2) C49 C89*C39 adainistration expenditures (t+1 year) 
(3) C89 see Table IS adJinistration expenditures per capita 
(2) C39 see Table S population (ttl year) 
-----RCE------------------------------------------------------------------------------------------------
(2) CSO C90*C39 recreation expenditures (ttl year) 
(3) C90 see Table 16 recreation expenditures per capita 
( 2) C39 see Table S population (ttl year) 
-----WE-------------------------------------------------------------------------------------------------
(2) CS1 C91*C39 welfare expenditures (ttl year) 
(3) C91 see Table 17 welfare expenditures per capita 
( 2) C39 see Table S population (ttl year) 
-----£OE------------------------------------------------------------------------------------------------
( 2 ) CS2 C92*C39 educati onal expenditures (ttl year) 
(3) C92 see Table 18 educational expenditures per capita 
( 2) C39 see Table S population (ttl year) 
-----DE-------------------------------------------------------------------------------------------------
(2) CS3 C93*C39 developlent expenditures (ttl year) 
(3) C93 see Table 19 develop.ent expenditures per capita 
(2) C39 see Table S population (ttl year) 
-----JE-------------------------------------------------------------------------------------------------
(2) CS6 C136*C39 jail expenditures (t+l year) 
(3) C136 see Table 22 jail expenditures per capita 
( 2) C39 see Table S population (ttl year) 
-----MHE------------------------------------------------------------------------------------------------
(2) C57 C137*C39 .ental health and health expenditures (ttl 

year) 
(3) C137 see Table 23 lental health and health expenditures per 

capita 
(2) C39 see Table S population (ttl year) 
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Table 83 cont. - Systel of equations used by the VIP IOdeI to calculate toTAL EXPBlDITURES. 

Model Cell 
Section Address Equation . Variable Description 
-----Second Iteration-----------------------------------------------------------------------------------
-----FE--------------------------------------------------------------~----------------------------------
(2) C58 C138*C39 fire expenditures (t+l year) 
(3) C138 see 'able 24 fire expenditures per capita 
(2) C39 see Table 5 population (t+l year) 

Explination of Table 83 - Systel of equations used by the VIP 1Ode1 to calculate TOTAL EXPElDlTURES. 

Total dollar value of all expenditures. 

Table 84 - Systel of equations used by the VIP IOdeI to calculate !OrAL 101 LOCAL AID. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 4 ) B154 B73 total non local aid (base year) 
(2) B73 see Table 39 
-----Second Iteration-----------------------------------------------------------------------------------
(4) Cl54 C73 total non local aid (ttl year) 
( 2) C73 see Table 39 

Explination of fable 84 - Systel of equations used by the VIP IOdeI to calculate torAL 101 LOCAL AID. 

Total dollar value of all non local aid. 
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Table 85 - Systel of equations used by the VIP lodel to calculate SALES TAX REVEMUES. 
---~------------~---------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(4) B155 B54 sales tax revenues (base year) 
( 2) B54 Input Value sales tax revenue 
-----Second Iteration---------------------------------~-------------------------------------------------
(4) C155 C54 sales tax revenues (t+1 year) 
(2) C54 C134*C39 sales tax revenues 
(3) Cl34 see Table 20 sales tax revenues per capita 
(2) C39 see Table 5 population 

Explination of Table 85 - Systel of equations used by the VIP lOdel to calculate SALES TAX REVENUES. 

Sale as Table 20. 

Table 86 - Systel of equations used by the VIP lodel to calculate OTHER TAX REVEBUES. 
-----~--------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 4) B156 B55 other tax revenues (base year) 
( 2) B55 Input Value other tax revenue 
-----Second Iteration-----------------------------------------------------------------------------------
( 4 ) C156 C55 other tax revenues (t + 1 year) 
(2) C554 C135*C39 other tax revenues 
( 3 ) Cl3S see Table 21 other tax revenues per capita 
(2) C39 see Table 5 population 

Explination of Table 86 - Systel of equations used by the VIP lodel to calculate OTHER TAX REVENUES. 

Sale a Table 21. 
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Table 87 - Systel of equations used by the VIP IOdel to calculate LOCAL TAX BORDEN. 

Model cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 4) B157 B153-B154-B155-BI56 local tax burden (base year) 
( 4 ) B153 see 'fable 83 total expenditures (base year) 
( 4 ) B154 see Table 84 total non local aid (base year) 
( 4) B155 see Table 85 sales tax revenues (base year) 
(4) Bl56 see Table 86 other tax revenues (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
( 4 ) C157 C153-C154-C155-C156 local tax burden (t +1 year) 
( 4 ) C153 see Table 83 total expenditures (t + 1 year) 
( 4) C154 see Table 84 . total non local aid (t + 1 year) 
( 4) C155 see Table 85 sales tax revenues (t + 1 year) 
(4) CI56 see Table 86 other tax revenues (ttl year) 

Explination of Table 87 - Systel of equations used by the VIP IOdeI to calculate LOCAL TAl BORDEN. 

Represents the dollar alOunt that lust be supplied by an area. 

Table 88 - Systel of equations used by the VIP IOdeI to calculate PROPERTY TAX BASE. 

Model cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 4 ) BI58 844+845 property tax base (base year) 
(2) 844 Input Value real propery taxbase 
(2) 845 Input Value personal property tax 
-----Second Iteration-----------------------------------------------------------------------------------
( 4 ) Cl58 C44+C45 property tax base (t+ 1 year) 
(2) C44 C84*C39 real property tax (t+l year) 
( 3 ) C84 see Table 10 real property tax per capita 
(2) C39 see Table 5 population (ttl year) 

Explination of fable 88 - Systel of equations used by the VIP IOdeI to calculate PROPERTY TAX BASE. 

Equals the value of taxable real and personal property in the area. 
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Table 89 - Systel of equations used by the VIP lodel to calculate PROXY OF TAX BURDEH. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 4) BI59 BI57/BI58*IOO proxy of tax burden (base year) 
( 4) Bl57 see Table 87 local tax burden 
(4) Bl58 see Table 88 property tax base 
-----Second Iteration-----------------------------------------------------------------------------------
(4) Cl59 CI57/CI58*I00 proxy of tax burden (t+1 year) 
( 4 ) Cl57 see Table 87 local tax burden 
( 4 ) Cl58 see Table 88 property tax base 

Explination of Table 89 - Systel of equations used by the VIP lodel to calculate PROXY OF TAX BURDEH. 

This variable allows users to cOlpare expected tax burden for with and without scenerios. 

Table 90 - Systel of equations used by the VIP lodel to calculate BOTTOM LINE (CASH FLOW). 

Model Cell 
section Address Equation Variable Description 
-----First Iteration---------------------------------------------------------------------------.--------
(4) B160 ABI57-ABI58*BI59/100 bottOI line cash flow (base year) 

AB157 see Table 87 local tax burden with shock 
ABI58 see Table 88 property tax base with shock 

( 4) BI59 see Table 89 proxy of tax burden 
-----second Iteration-----------------------------------------------------------------------------------
(4) CI60 ACI57-ACI58*CI59/100 bottOI line cash flow (t+I year) 

AC157 see Table 87 local tax burden without shoCk 
ACI58 see Table 88 property tax base without shock 

( 4 ) CI59 see Table 89 proxy of tax burden 

Explination of Table 90 - Systel of equations used by the VIP lodel to calculate BOTTOM LINE (CASH 
FLOW) . 
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Table 91 - Systel of equations used by the VIP IOdel to calculate OO'M'<»I LIJfE (COlIsTAfl' QUALITY). 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
( 4) B160 AB157-AB158*BI59/100 

+ (B148-BI47-18148+18147)*1839 bottOI line cash flow (base year) 
18157 see Table 87 local tax burden with shock 
ABI58 see Table 88 property tax base with shock 

( 4 ) B159 see Table 89 proxy of tax burden 
(3) B148 see Table 81 total expense per capita 
(3) B14 7 see. Table 82 quantity / quality change 

ABU 8 see 'fable 81 total expense per capita with shock 
see Table 82 quantity /quality change 

AB39 see Table 5 population with shock 
-----Second Iteration--~--------------------------------------------------------------------------------
(4) CI60 ACI57-ACI58*C159/100 bottOI line cash flow (t+l year) 

+ (C148-C147-AC148+AC147)*AC39 bottOi line cash flow (base year) 
ACl57 see 'l'able 87 local tax burden without shock 
ACI58 see Table 88 property tax base without shock 

( 4 ) Cl59 see 'l'able 89 proxy of tax burden 
ACI57 see 'l'able 87 local tax burden without shock 
ACI58 see Table 88 property tax base without shock 

( 4 ) C159 see Table 89 proxy of tax burden 
(3) C148 see Table 81 total expense per capita 
(3) C147 see Table 82 quantity/quality chan<je 

AC148 see Table 81 total expense per capita without shock 
see Table 82 quantity /quality change 

AC39 see Table 5 population without shock 

Explination of Table 91 - Systel of equations used by the VIP IOdel to calculate BOT!OM LIRE (OOIS!AIT 
QUALITY) • 
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Table 23 - Systel of equations used by the VIP lodel to calculate MEITAL HEALTH AID PER CAPITA. Y = 
f (IPC and FAPC) 

Model Cell 
Section Address Equation Variable Description 
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-----FIRST ITERATIOH:-----------------------------------------------------------------------------------
(3) B137 @if(M137>O,MI37 ,0) per capita Mental Health aid (base year) 

M137 B57/B39 

(2) 857 Input Value health expenditures (base year) 
(2) B39 B79 population 
-----SECOKD ITERATIOI:----------------------------------------------------------------------------------
(3) C137 @if(I137>O,I137,0) lental health and health expenditure 

1137 B137 + @SUM(B214 •• BD214) 

-----IPC------------------------------------------------------------------------------------------------
(6) AC214 AC183*AC195 per capita incole 
(5) ACl83 ecoDOaetrically calculated coefficient IeDtal health exp/per capita 

(6) 

(3) 
(3) 
(1) 
(1) 

ACl95 

BI06 
CI06 
C32 
C15 

CI06-BI06 

Input Value 
BI06*(1+C32/100))+CI5 
Input Value 
Input Value 

incoJe 
difference in per capita incoae between base 
and t+1 years 
per capita incoae (base year) 
per capita incoae (t+1 year) 
real per capita incole growth rate 
change in per capita incoJe 

~----FAPC------------------------------------------------------~---------------------------------------
(6) AV214 AV214*AV195*D26 total federal aid 
(5) AV213 econoletrically calculated coefficient IeDtal health exp/tot fed aid 
(6) AV195 C125-B125 difference in total federal aid between base 

and ttl years 
(1) D26 Input Value response to change in federal aid 
(3) C125 C71/C79 total federal aid (t+1 year) 
(2) C71 (B75*B74)+C25 total federal aid (t+l year) 
(1) C25 Input Value cbancJe in federal aid 
(2) B74 @sUl(B59 •• B67) predicted total aid (federal and state) 
(2) B75 B71/B73 actual federal aid (base year) 
(2) B71 Input Value total federal aid (base year) 
(2) B73 B74 actual total aid (base year) 
-------------------------------------.-----------.--------------~-~-------------------------------------

./ 

Explanation of Table 23 - Systel of equations used by the VIP IOdel to calculate MElft'AL IWLTB AID 
HEALTH AID PER CAPITA. 

Variable Description: 

Mental health and health aid are a function of per capita inco. and total federal aid. 

1) MBEPC = «0 + SlIPC + 62FAPC 

where "0' 61, and 82 are econoletrically estilated coefficients. These estiutes are foUDd in section 
five of the lodel. 

Per capita incoJe indicates the ability to support Jental health and health expenditures. Federal aid 
indicates the level of need for lental health and health expenditures. (KeelillC)) 



Derivation: 

Using the total deri~ative of the lental health and health aid function (equation 1) the lodel 
calculates the rate of change (dMIIEPC) between the initial year (MHEPC1) and the subsequent year 
(MHEPC2) (equation 2). 

2) dMHEPC = B1 dIPC + B2dFAPC 
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The lOdel calculates dIPC and dFAPe as the difference between the initial user supplied values (IPC1 and 
FAPel) and the second iteration values (IPC2 and FAPC2) for each independent variable in the function 
(equation 3). 

3) IPC2 - IPCl :: dIPC 
FAPe2 - FAPel = dFAPe 

where dIPC and dFAPC are the partial derivatives for each independent variable. This calculati~n takes 
place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infoIlation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dMHEPC or the rate of change between the initial year 
(MHEPCl) and the second iteration (MBEPC2) for the dependent variable, lental health and health aid 
(equation 2). This addition takes place in section three of the lode!. The total rate of change 
(dMHEPC), for the lental health and health aid function, is added to the initial values (MBEPCl) 
resulting in the projected lental health and health aid value (MHEPC2) in the second iteration (equation 
4). 

4) MHEPC2 = dMHEPC + MHEPC1 

Future values for the subsequent year (MHEPC3) are calculated in the sale lanner, except the MHEPC2 
values are used in place of the user supplied initial values (MHEPC1). 
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Table 24 - Systel of equations used by the VIP lodel to calculate FIRE EXPENDITURES PER CAPITA. Y = 
f (RPl'PC, PTPOP, IPC, CPC, and FPR ). 
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----------------------------------------------~---------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B138 @if(M133>0,Ml38,0) Fire Expense Per capita (base year) 

M138 B58fB39 

(2) B58 Input Value fire protection expenditure 
(2) B39 B79 population 
-----SECOHD ITERATION:----------------------------------------------------------------------------------
(3) C138 @IF(N138>0,N138,0) fire expense per capita (t+1 years) 

N138 B138 + @SUM(B215 •• BD215) 
-----RPTPC----------------------------------------------------------------------------------------------
(6) G215 G184*G195 real property taxbase 
(see Table 10 for systel of equations) 
-----PTPOP----------------------------------------------------------------------------------------------
(6) T215 T184*T195 town percent 
(5) T184 econoletrically calculated coefficient fire expenditure/town percentage 
(6) T195 C97-B97 difference in percent population in town 

between base and t+1 
( 3 ) B91 B68/B79/ 100 percent pop in towns (base year) 
(2) B68 Input Value town population (base year) 
(3) B79 Input Value population (base year) 
(3) C97 C68/C79*100 percent population in town (t+1 year) 
(2) C68 ((1+C29/100)*B68)+C9 town population 
( 1) C29 Input Value town population growth rate 
(1) C9 Input Value cbange in town population 
-----IPC------------------------------------------------------------------------------------------------
(6) AC215 AC184*AC195 per capita incole 
(5) AC183 econoletrically calculated coefficient fire exp/per capita incole 
( 6) AC195 C106-B106 difference in per capita incole between base 

and t+ 1 years 
(3) B106 Input Value per capita incoae (base year) 
(3) CI06 (B106*(1+C32/100))+CI5 per capita incote (t+1 year) 
(1) C32 Input Value real per capita incole growth rate 
( I ) CI5 Input Value cbange in per capita incole 
-----CPC------------------------------------------------------------------------------------------------
(6) AP2I5 AP184*AP195 crite 
(5) AP184 econoletrically calculated coefficient fire exp/crite 
(6) !P195 C1l9-B119 difference erite per capita between base and 

(3) 
(3) 
(1) 

B119 
C1l9 
C22 

Input Value 
B119+C22 
Input Value 

t+1 years 
erie per capita (base year) 
erite per capita (t+1 year) 
chan<je in erite per capita 
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Table 24 cont. - Systel of equations used by the VIP lode 1 to calculate FIRE EXPENDITURES PER CAPITA. Y 
= f (RPTPC, PTPOP, IPC, CPC, and FPR ). 

Model Cell 
Section Address Equation Variable Description 
-----SECOND ITERATION:----------------------------------------------------------------------------------
-----FPR------------------------------------------------------------------------------------------------
(6) AQ215 AQ184*AQ195 fire protection rate 
(5) AQ184 econotetrically calculated coefficient fire exp/fire protection 
(6) AQ195 CI20-BI20 difference fire protection rating between 

(3) 
(3) 
(1) 

B120 
C120 
C21 

Input Value 
B120+C21 
Input Value 

base and t+1 years 
fire protection rating (base year) 
fire protection rating (t+l year) 
change in fire protection rating 

Explanation of Table 24 - Systel of equations used by the VIP lOdel to calculate FIRE EXPENDITURES PER 
CAPITA. 

Variable Descriptions: 

Fire expense per capita are a function of real property taxbase per capita, percent town population, per 
capita incole, crile, and fire protection rating. 

1) FEPC = ao + 61 RPl'PC + 62PrPOP + ~IPC + 64CPC + BsFPR 

where ~, 61, 62, 63, 64, and Bsare econoletrically estilated coefficients. These estilates are found 
in sectlon five of the lodel. 

Fire protection is positively related to the level of arson activity. erile is a proxy for arson 
activity. Low fire protection ratings, an insurance industry leasure, is correlated with higher quality 
services thus higher expenditure levels. Real property per capita indicates the level of property 
protection. Ability to pay is indicated by per capita incole. Sililar to crile prevention, percent 
town population decreases expenditures. (Keeling) 

Deriyation: 

Using the total derivative of the fire expense per capita function (equation 1) the lodel calculates the 
rate of change (dFEPC) between the initial year (FEPC1) and the subsequent year (FEPC2) (equation 2). 

The lodel calculates dRPTPC, dPTPOP, dIPC, dCPC, and dFPR as the difference between the initial user 
supplied values (RPTPC1, PTPOPI, IPC1, PCl, and FPRI) and the second iteration values (RPTPC2, PrPOP2, 
IPC2, INCPC2, CPC2, aid FPR2) for each independent variable in the function (equation 3). 

3) RPTPC2 - RPl'PCI = dRPTPC 
PrPOP2 - PrPOP1 = dPTPOP 
IPC2 - IPCl = dIPC 
CPC2 - CPC! = dCPC 
FPR2 - FPRI = dFPR 

where dRPTPC, dPTPOP, dIPC, dCPC, and dFPR are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. 
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The 'lodel estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dFEPC or the rate of change between the initial year 
(FEPCl) and the second iteration (FEPC2) for the dependent variable, fire expense per capita (equation 
2). This addition takes place in section three of the lodeI'. The total rate of cbange (dFEPC), for the 
fire expense per capita function, is added to the initial values (FEPCl) resulting in the projected fire 
expense per capita value (FEPC2) in the second iteration (equation 4). 

4) FEPC2 = dFEPC + FEPCl 

Future values for the subsequent year (FEPC3) are calculated in the sue lanner, except the FEPC2 values 
are used in place of the user supplied initial values (FEPCl). 
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Table 25 - Systel of equations used by the VIP lodel to calculate NON LOCAL PUBLIC WORK AID PER CAPITA. 
Y = f (PPTPC, PWEPC, and IPC) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B139 @if(M139>0,M139,0) non local public work aid per capita (base 

year) 
M139 B59/B39 

(2) B59 Input Value non local public work aid 
( 2) B39 B79 population 
-----SECOND ITERATION:----------------------~-----------------------------------------------------------
(3) C139 @if(N139>0,N139,0) non local public work aid per capita (ttl 

year) 
N139 B139+@SUM(B216 •• BD216) 

-----PPTPC----------------------------------------------------------------------------------------------
(6) H216 H185*H195 personnel property tax base 
(see Table 11 for systel of equations) 
-----PWEPC----------------------------------------------------------------------------------------------
(6) 1216 I185*I195 public work expense 
(see Table 12 for system of equations) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC216 AC185*AC195 per capita incole 
(5) AC185 econoletrically calculated coefficient nl public work aid per capita/per 

(6) 

(3) 
(3) 
(1) 
(1 ) 

AC195 

C106 
B106 
C32 
C15 

C106-B106 

B106*(1+C32/100))+C15 
Input Value 
Input Value 
Input Value 

capita incole 
difference in per capita incole between base 
and ttl years 
per capita incole (t+1 year) 
per capita incole (base year) 
real per capita incole growth rate 
change in per capita incole 

Explanation of Table 25 - Systel of equations used by the VIP lodel to calculate NOB LOCAL PUBLIC WORK 
AID PER CAPITA. 

Variable Descriptions: 

Non local public work aid are a function of personnel property taxbase, public work expense, and per 
capita incole. 

1) NLPWAPC = «0 + B1 PPTPC + B2PWEPC + ~IPC 

where «01 B1, B21 and B3 are econoletrically estilated coefficients. These estilates are found in 
section five of the lodel. 

Aid for public works is expected to increase with the nUJber of sales because businesses deland a high 
nUiber of public work services. Public work expenditures is also expected to increase aid. Political 
power represented by per capita incole and Personnel property per capita is hypothesized to be 
positively related to public work aid. (Keeling) 
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Der iyation: 

Using the total derivative of the non local public work aid function (equation 1) the lodel calculates 
the rate of chan<Je (dlfLPWAPC) between the initial year (BLPWAPC1) and the subsequent year (HLPWAPC2) 
(equation 2). 

2) dMLPWAPC = 61 dPPTPC + 62dPWEPC + 63dIPC 

The lodel calculates dPPTPC, dPWEPC, and dIPC as the difference between the initial user supplied values 
(PPTPCl, PWEPCl, and IPCl) and the second iteration values (PPfPC2, PWEPC2, and IPC2) for each 
independent variable in the function (equation 3). 

3) PPl'PC2 - PPl'PCl = dPPTPC 
PWEPC2 - PWEPCl = dPWEPC 
IPC2 - IPCl = dIPC 

where dPPTPC, dPWEPC, and dIPC are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lOdel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dllLPWAPC or the rate of change between tbe initial 
year (IfLPWAPC1) and the second iteration (HLPWAPC2) for the dependent variable, non local public work 
aid (equation 2). This addition takes place in section three of the IOdel. The total rate of change 
(dHLPWAPC), for the non local public work aid function, is added to the initial values (ILPWAPC1) 
resulting in the projected non local public work aid value (BLPWAPC2) in the second iteration (equation 
4). 

4) HLPWAPC2 = dliLPWAPC + HLPWAPCl 

Future values for the subsequent year (HLPWAPC3) are calculated in the sue aanner, except the IfLPWAPC2 
values are used in place of the user supplied initial values (IfLPWAPC1). 
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Table 26 - Systel of equations used by the VIP lodel to calculate NON LOCAL COURT AID PER CAPITA. Y = 
f ( PPTPC, CREpe, and JEPC) 

Model Cell 
section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B140 @if(M140>0,M140,0) Non Local Court Aid (base year) 

M140 B60/B39 

(2) B60 Input Value non local court aid (base year) 
(2) B39 B79 population 
-----SECOHD ITERATION:----------------------------------------------------------------------------------
(3) C140 @if(H140>0,H140,0) non local court aid (ttl year) 

1140 B140 t SUM(B217 •• BD217) 
-----PPTPC------------~---------------------------------------------------------------------------------
(6) H217 H186*H195 personnel property taxbase 
(see Table 11 for systel of equations) 
-----CREPC----------------------------------------------------------------------------------------------
(6) J217 J186*J195 court expense 
(see Table 13 for systel of equations) 
-----JEPC-----------------------------------------------------------------------------------------------
(6) K217 K186*K195 jail expense 
(see Table 22 for systel of equations) 

Explanation of Table 26 - Systel of equations used by the VIP lodel to calculate HOH LOCAL COURT AID PER 
CAPITA. 

Variable Descriptions: 

Non local court aid are a function of personnel property tax base per capita, court expenses, jail 
expenses. 

where aO' B1, B2, and ~ are econoletrically estilated coefficients. These estilates are found in 
section five of the lodel. 

Court expenditures lay have a positive influence on non local court aid. Successful police work lowers 
the need for court aid. Political influence increases court aid. This relationship is indicated by 
Personnel property levels. (Keeling) 

Derivation: 

Using the total derivative of the non local court aid function (equation 1) the lodel calculates the 
rate of change (dNLCRAPC) between the initial year (lfLCRAPC1) and the subsequent year (lfLCRAPC2) 
(equation 2). 

The model calculates dPPTPC, dCREPC, and dJEPC as the difference between the initial user supplied 
values (PPTPCl, CREPCl, and JEPCl) and the second iteration values (PPTPC2, CREPC2, and JEPC2) for each 
independent variable in the function (equation 3). 
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3) PPTPC2 - PPTPCl = dPPTPC 
CREPC2 - CREPCl = dCREPC 
JEPC2 - JEPC1 = dJEPC 

where dPPl'PC, dCREPC, and dJEPC are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lOdel. 
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The lodel estiJates the independent variables for the second iteration based on the user supplied 
infollation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lOde!. 

The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dNLCRAPC or the rate of change between the initial 
year (HLCRAPC1) and the second iteration (JlLCRAPC2) for the dependent variable, non local court aid 
(equation 2). This addition takes place in section three of the IOdel. The total rate of change 
(dlfLCRAPC), for the non local court aid function, is added to the initial values (JlLCRAPC1) resulting in 
the projected non local court aid value (JlLCRAPC2) in the second iteration (equation 4). 

4) HLCRAPC2 = dHLCRAPC + JlLCRAPC1 

Future values for the subsequent year (JlLCRAPC3) are calculated in the sale lanner, except the JlLCRAPC2 
values are used in place of the user supplied initial values (JlLCRAPC1). 



Table 27 - Systel of equations used by the VIP lodel to calculate HOH LOCAL PUBLIC SAFETY AID PER 
CAPITA. Y = f (POP, PPTPC I PCHPOP I PUEMP, and PSEPC) 

Model Cell 
Section Address Equation Variable Description 
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-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) Bl4l @if(M141>0,Ml41,0) Non Local Public Safety Aid per capita (base 

year) 
M14l B6l/B39 

(2) B61 Input Value Non Local Public Safety Aid (base year) 
-----SEoolO ITERATION:----------------------------------------------------------------------------------
(3) Cl31 @if(NI41>0,NI41,0) Non Local Public Safety Aid per capita (ttl 

year) 
N141 8141 t @SUM(B218 •• BE218) 

-----POP------------------------------------------------------------------------------------------------
(6) B217 B187*Bl95 population 
(see Table 6 for systel of equations) 
-----PPTPC----------------------------------------------------------------------------------------------
(6) H217 H187*H195 personnel property taxbase 
(see Table 11 for systel of equations) 
-----PCHPOP---------------------------------------------------------------------------------------------
(6) S217 S187*S195 percent change population 
(5) S187 econoletrically calculated coefficient nl public safety aid per 

capita/percent change population 
(6) S195 C96-B96 difference in percent change population 

between base and ttl years 
( 3 ) B96 Input Value percent change in population (base year) 
(3) C96 (C79-B79)/B79*100 percent change in population (ttl year) 
(3) B79 Input Value population 
(3) C79 see Table 6 for systel of equations population (ttl year) 
-----PUEMP----------------------------------------------------------------------------------------------
(6) V2l7 V187*V195 percent unelploYient 
(5) V187 econoletrically calculated coefficient nl public safety/percent 

unelploYlent 
(6) Vl95 C99-B99 difference in unelploYient rate between base 

and ttl years 
(3) B99 B13l/BSO*l00 unelploYient rate (base year) 
(3) B131 Input Value mllber unelployed (base year) 
(3) 880 Input Value laborforce (base year) 
(3) C99 C13l/C80*100 unelploYlent rate (ttl year) 
(3) C131 C33 nUiber of unelployed 
(1) C33 BI31*(1+C28/100)-.25*(C7*C34+C8) nUiber unelployed 
(1) C28 Input Value county base elploYlent growth rate 
( 1 ) C7 Input Value change county base elployJent 
(l) C34 Input Value aarginal lultiplier 
(1) C8 Input Value change total elploYient 
-----PSEPC----------------------------------------------------------------------------------------------
(6) AW217 AW187*AW195 public safety expenses 
(3) C126 @IF(NI26>0,Hl26,O) 
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Explanation of Table 27 - Systel of equations used by the VIP lodel to calculate NOH LOCAL PUBLIC SAFETY 
AID PER CAPITA. 

variable Descriptions: 

Non local public safety aid are a function of population, personnel property taxbase per capita, percent 
change population, percent change in population, unelploYlent rate, and public safety expense. 

where ~, 61, 62, ~, 64, and 6s are econoaetrically estimated coefficients. These estiaates are found 
in sectlon five of the lodel. 

Personnel property levels and public safety expenditures increase aid. High growth rates, indicated by 
percent change in population, are hypothesized to positively influence aid levels. couunity need, 
proxied by unelployaent rates, is expected to have a positive influence on aid. (Keelinq) 

Derivation: 

Using the total derivative of the non local public safety aid function (equation 1) the IOdel calculates 
the rate of change (dBLPSPC) between the initial year (BLPSPC1) and the subsequent year (ILPSPC2) 
(equation 2). 

2) dHLPSPC = 6ldPOP + 62dPPTPC + ~dPCHPOP + 64dOR + BsPSEPC 

The IOdel calculates dPOP, dPPTPC, dPCHPOP, dOR, and dPSEPC as the difference between the initial user 
supplied values (POP1, PPTPCl, PCBPOP1, ORl, and PSEPC1) and the second iteration values (POP2, PPl'PC2, 
PCBPOP2, OR2, and PSEPC2) for each independent variable in the function (equation 3). 

3) POP2 - POP1 = dPOP 
PPTPC2 - PPTPC1 = dPPTPC 
PCBPOP2 - PCBPOP1 = dPCBPOP 
0R2 - UR1 = dOR 
PSEPC2 - PSEPCl = dPSEPC 

where dPOP, dPPTPC, dPCBPOP, dOR, and dPSEPC are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoaetrically estiaated coefficients are lultiplied together in section 
six. These values are added together resul till<} in dBLPSPC or the rate of change between the initial 
year (BLPSPC1) and the second iteration (ILPSPC2) for the dependent variable, non local public safety 
aid (equation 2). This addition takes place in section tbree of the IOdel. The total rate of chanqe 
(dNLPSPC), for the non local public safety aid function, is added to the initial values (ILPSPC1) 
resulting in the projected non local public safety aid value (1LPSPC2) in the second iteration (equation 
4). 

4) HLPSPC2 = dHLPSPC + BLPSPCl 

Future values for the subsequent year (BLPSPC3) are calculated in the sue aanner, except the ILPSPC2 
values are used in place of the user supplied initial values (BLPSPC1). 



Table 28 - Systel of equations used by the VIP lode 1 to calculate NON LOCAL ADMINISTRATION AID PER 
CAPITA. Y = f(RPTPC, ADEPC, PCBPOP, PTPOP, and IPC) 

Model Cell 
Section Address Equation Variable Description 

74 

-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B142 @if(M142>0,M142,0) Non Local AdJinistration Expense (base year) 

M142 862/B39 
-----SECOHD ITERATION:----------------------------------------------------------------------------------
(3) C142 @if(N142>0,1142,0) Non Local AdJinistration Expense (t+1 year) 

N142 B142 + @SUM(B219 •• BD219) 
-----RPTPC----------------------------------------------------------------------------------------------
(6) G219 G188*G195 real property taxbase 
(see Table 11 for systel of equations) 
-----ADEPC----------------------------------------------------------------------------------------------
(6) L219 L188*L195 adJinistration expense 
(see Table 15 for systel of equations) 
-----PCBPOP---------------------------------------------------------------------------------------------
(6) S219 S188*S195 percent change population 
(5) S188 econoletrically calculated coefficient nl adJinistration/percent change 

(6) 

(3) 
(3) 
(3) 
(3) 

S195 

B96 
C96 
B79 
C79 

C96-B96 

Input Value 
(C79-B79)/B79*lOO 
Input Value 
see Table 6 

population 
difference in percent change in population 
between base and t+1 years 
percent change in population (base year) 
percent change in population (t+l year) 
population 

for systel of equations population (t+l year) 
-----PTPOP----------------------------------------------------------------------------------------------
(6) T219 T188*T195 town percent 
(5) T188 econoletrically calculated coefficient nl adJinistration exp/town 

(6) T195 C97-B97 
percent 
difference in percent population in town 
between base and t + 1 years 

( 3 ) B97 868/B79*100 percent population in town (base year) 
( 2 ) 868 Input Value town population (base year) 
(3) B79 Input Value population (base year) 
(3) C97 C68/C79*100 percent population in town (ttl year) 
(2) C68 ((ltC29/100)*B68)+C9 town population 
(1) C29 Input Value town population growth rate 
(1) C9 Input Value change in town population 
-----IPC------------------------------------------------------------------------------------------------
(6) AC2I9 AC188*AC195 per capita incole 
(5) AC188 econoletrically calculated coefficient nl adJinistration/per capita 

(6) 

(3) 
(3) 
(1) 
(1) 

AC195 

C106 
B106 
C32 
CI5 

C106-Bl06 

B106*(1+C32/100))+C15 
Input Value 
Input Value 
Input Value 

incole 
difference in per capita incoJe between base 
and t+ 1 years 
per capita incole (t+1 year) 
per capita incole (base year) 
real per capita incole growth rate 
change in per capita incole 

--------------------------------------------------------------------------------------------------------
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Explanation of Table 28 - Systel of equations used by the VIP lodel to calculate HON LOCAL 
ADMINISTRATIOB AID PER CAPITA. 

Variable Descriptions: 
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Hon local adlinistration aid per capita are a function of real property taxbase per capita, 
adiinistration expenses, percent change in population, percent town population, per capita incole, sales 
per capita. 

1) NLADAPC = cro + 8!RPTPC + 82ADMEPC + 8)PCHPOP + 84PTPOP + BsIPC 

where jXO' 81, 82, ~, 84, and 8s are econoletrically estilated coefficients. These estilates are found 
in sectIon five of the lodel. 

Political influences is expected to have a positive relationship with non local aid to adlinistration. 
Therefore Personnel property per capita and per capita incoJe have a positive relationship. A lagged 
response is expected for aid therefore percent change in population was included. Percent change in 
town population lay have a negative response because towns generally decrease the need for aid at the 
county level. Business activity are thought to effect adlinistration aid. (Keeling) 

Derivation: 

Using the total derivative of the non local adJinistration aid per capita function (equation 1) the 
lodel calculates the rate of change (dHLADAPC) between the initial year (HLADAPC1) and the subsequent 
year (HLADAPC2) (equation 2). 

2) dHLADAPC = 81dRPTPC + 82dADMEPC + ~dPCBPOP + 84dPTPOP + BsdIPC 

The lodel calculates dRPrPC, dADMEPC, dPCHPOP, dPTPOP, and dIPC as the difference between the initial 
user supplied values (RPTPC1, ANlEPC1, PCBPOP1, Pl'POP!, and IPCl) and the second iteration values 
(RPTPC2, ADMEPC2, PCBPOP2, PTPOP2, and IPC2) for each independent variable in the function (equation 3). 

3) RPTPC2 - RPTPCl = dRPTPC 
ANlEPC2 - ADCEPCl = dADMEPC 
PCHPOP2 - PCHPOPI = dPCHPOP 
PTPOP2 - PTPOPI = dPTPOP 
IPC2 - IPC! = dIPC 

where dRPTPC, dADMEPC, dPCBPOP, dPTPOP, and dIPC are the partial deri vati ves for each independent 
variable. This calculation takes place in row 195 of the IOdel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoJetrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dlfLADAPC or the rate of cbanqe between the initial 
year (HLADAPC1) and the second iteration (HLADAPC2) for the dependent variable, non local adainistration 
aid per capita (equation 2). This addition takes place in section three of the IOdel. !be total rate 
of change (dNLADAFC), for the non local adJinistration aid per capita function, is added to the initial 
values (HLADAPCl) resulting in the projected non local adJinistration aid per capita value (ILADAPC2) in 
the second iteration (equation 4). 

4) IfLADAPC2 = dHLADAPC + HLADAPC1 
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Future values for the subsequent year (BLADAPC3) are calculated in the sale lanner, except the HLADAPC2 
values are used in place of the user supplied initial values (BLADAPC1). 
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Table 29 - Systel of equations used by the VIP lodel to calculate HOB LOCAL RECREATION AID PER CAPITA. 
Y = f (PPTPC, RCEPC, IPC, and MISQC) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B143 @if(Ml43>0,M143,0) Hon Local Recreation per capita (base year) 

Ml43 B63jB39 

(2) B63 Input Value Hon Local Recreation (base year) 
(2) B39 B79 population 
-----SECOHD ITERATIOH:----------------------------------------------------------------------------------
(3) C143 @if(H143>0,H143,0) Hon Local Recreation per capita (t+l year) 

H143 B143+@SUM(B220 •• BD220) 
-----PPTPC----------------------------------------------------------------------------------------------
(6) H220 Hl89*H195 personnel property taxbase 
(see Table 11 for systel of equations) 
-----RCEPC----------------------------------------------------------------------------------------------
(6) M220 Ml89*M195 recreation expense 
(see Table 16 for systel of equations) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC220 AC220*AC195 per capita incole 
(5) AC220 econoletrically calculated coefficient nl recreation/per capita incoJe 
( 6) AC195 C106-B106 difference in per capita incole between base 

and t+1 years 
(3) Cl06 B106*(1+C32/100) )+C15 per capita incoae (t+l year) 
(3) B106 Input Value per capita incoae (base year) 
(1) C32 Input Value real per capita incole growth rate 
(1) CI5 Input Value cban<je in per capita incoJe 
-----MISQC----------------------------------------------------------------------------------------------
(6) AH220 AH189*AlU95 square liles 
(5) AH189 econoletrically calculated coefficient nl recreation/square Jiles 
(6) AH195 C117-B117 difference in square liles per capita between 

(3) 
(3) 
(3) 
(3) 
(1) 

B117 
B116 
B79 
C116 
C6 

B116/B79 
Input Value 
Input Value 
B116 + C6 
Input Value 

base and ttl years 
square liles per capita 
square liles in county (base year) 
population (base year) 
square liles in county (t+l year) 
cban<je in county area 

Explanation of Table 29 - Systel of equations used by the VIP lOdel to calculate HOH LOCAL RECREATION 
AID PER CAPITA. 

Variable Descriptions: 

Hon local recreation aid are a function of personnel property taxbase per capita, recreation expense, 
per capita incole, and square liles in a county. 

where tro, 61, 62, 63, and 84 are econoaetrically estilated coefficients. These estiaates are found in 
section five of the lodel. 
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Political influence, represented by Personnel property per capita and per capita incole, is thought to 
increase recreational aid. Recreational expenditures increase aid levels. Recreational opportunities 
occur in densely populated areas therefore aid is need in these areas. (Keeling) 

Derivation: 

Using the total derivative of the non local recreation aid function (equation 1) the lodel calculates 
the rate of change (dHLRCPC) between the initial year (HLRCPC1) and the subsequent year (HLRCPC2) 
(equation 2). 

2) dHLRCPC = B1dPPrPC + ~dRECEPC + ~dIPC + B4dMISQC 

The lodel calculates dPPrPC, dRECEPC, dIPC, and dMISQC as the difference between the initial user 
supplied values (PPrPCl, RECEPC1, IPC1, and MISQC1) and the second iteration values (PPTPC2, RECEPC2, 
IPC2, and MISQC2) for each independent variable in the function (equation 3). 

3) PPTPC2 - PPTPCl = dPPTPC 
RECEPC2 - RECEPCl = dRECEPC 
IPC2 - IPC1 = dIPC 
MISQC2 - MISQCl = dMISQC 

where dPPTPC, dRECEPC, dIPC, and dMISQC are the partial derivatives for each independent variable. This 
calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infonation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoJetrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dlfLRCPC or the rate of change between the initial 
year (HLRCPCl) and the second iteration (HLRCPC2) for the dependent variable, non local recreation aid 
(equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dHLRCPC), for the non local recreation aid function, is added to the initial values (HLRCPCl) resulting 
in the projected non local recreation aid value (HLRCPC2) in the second iteration (equation 4). 

4) NLRCpc2 = dNLRCPC + NLRCPCl 

Future values for the subsequent year (IfLRCPC3) are calculated in the sale lanner, except the NLRCPC2 
values are used in place of the user supplied initial values (NLRCPC1). 
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Table 30 - Systel of equations used by the VIP lodel to calculate HOB LOCAL HEALTH AND WELFARE AID PER 
CAPITA. Y = f(WEPC and IPC) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATIOB:-----------------------------------------------------------------------------------
(3) B144 @if(M144>0,M144,0) Hon Local Welfare Aid per capita (base year) 

M144 864/B39 

(2) 864 Input Value Hon Local Welfare Aid 
(2) B39 B79 population 
-----SECOHD ITERATIOH:----------------------------------------------------------------------------------
(3) C144 @if(N144>0,H144,0) Ion Local Welfare Aid per capita (t+l year) 

1144 B144+@SUM(B221 •• BD221) 
-----WEPC-----------------------------------------------------------------------------------------------
(6) 1221 H190*1195 health welfare expense 
(see Table 17 for systel of equations) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC221 AC190*AC195 per capita incole 
(5) AC190 econoaetricaJly calculated coefficient nl welfare aid/per capita incole 
(6) AC195 CI06-B106 difference in per capita incole between base 

(3) 
(3) 
(1) 
(1) 

BI06 
C106 
C32 
C15 

Input Value 
(B106*(1+C32/100))+C15 
Input Value 
Input Value 

and t+ 1 years 
per capita incole (base year) 
per capita incoae (t+l year) 
real per capita incole growth rate 
change in per capita incoae 

Explanation of Table 30 - Systel of equations used by the VIP lOdel to calculate HOI LOCAL HEALTH AMD 
WELFARE AID PER CAPITA. 

Variable Descriptions: 

Hon local recreation aid are a function of health welfare expense and per capita incoJe. 

where aO I 61 and 62 are econoletrically estilated coefficients. These estiaates are found in section 
five of the lodel. 

Political power, represented by per capita incoae, positively iapacts non local aid to health and 
welfare aid. Welfare expenditures also positively influence aid levels. (Keeling) 

Derivation: 

Using the total derivative of the non local recreation aid function (equation 1) the lodel calculates 
the rate of chan<]e (dIILBWPC) between the initial year (IIL1lWPC1) and the subsequent year (lILIlWPC2) 
(equation 2). 

2) dHLBWPC = 61dWELEPC + 62dIPC 

The lodel calculates dWELEPC and dIPC as the difference between the initial user supplied values 
(WELEPCl and IPC1) and the second iteration values (WELEPC2 and IPC2) for each independent variable in 
the function (equation 3). 



3) WELEPC2 - WELEPC1 = dWELEPC 
IPC2 - IPC1 = dIPC 

where dWELEPC and dIPC are the partial derivatives for each independent variable. This calculation 
takes place in row 195 of the lode!. 
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The lodel estilates the independent variables for the second iteration based on the user supplied 
inforaation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estiaated coefficients are lultiplied together in section 
six. These values are added together resulting in dHLHWPC or the rate of change between the initial 
year (HLBWPC1) and the second iteration (HLBWPC2) for the dependent variable, non local recreation aid 
(equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dHLBWPC), for the non local recreation aid function, is added to the initial values (BLBWPC1) resulting 
in the projected non local recreation aid value (HLBWPC2) in the second iteration (equation 4). 

4) BLBWPC2 = dHLBWPC + HLBWPC1 

Future values for the subsequent year (1ILHWPC3) are calculated in the saae lanner, except the BLHWPC2 
values are used in place of the user supplied initial values (HLBWPC1). 
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Table 31 - Systel of equations used by the VIP lOdel to calculate HOM LOCAL EDUCATION AID PER PUPIL. Y 
= f (RPTPC, EDEPC, IPC, and PCHEMRL) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B145 @if(M145>O,Ml45,0) Bon Local Education Aid per pupil (base year) 

M145 865/842 

(2) 865 Input Value Non Local Aid 
(2) 843 B83 enrollient 
-----SECOHD ITERATION:----------------------------------------------------------------------------------
(3) C145 @if(B145>O,B145,O) Bon Local Education Aid per pupil (t+1 year) 

1145 B145+@SUM(B222 .. BD222) 
-----RPTPC----------------------------------------------------------------------------------------------
(6) G222 G191*G195 real property tax base 
(see Table 10 for systel of equations) 
-----EDEPC----------------------------------------------------------------------------------------------
(6) 0222 0191*0195 educational expense 
(see Table 18 for systel of equations) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC222 AC191*AC195 per capita incoae 
(~) AC191 econoaetrically calculated coefficient nl education aid/per capita 

(6) AC195 C106-BI06 
incole 
difference in per capita incole between base 
and t+1 years 

(3) C106 (B106*(1+C32/100) )+C15 per capita incole (t+1 year) 
(3) B106 Input Value per capita incole (base year) 
(1) C32 Input Value real per capita incole growth rate 
(1) C15 Input Value chan<je in per capita incoae 
-----PCHEBRL--------------------------------------------------------------------------------------------
( 6) AK222 AK191 *AK195 percent chan<je enrollient 
(5) AKl91 econoletrically calculated coefficient nl education aid/percent change 

(6) AK195 C1l4-B1l4 

(3) Bl14 Input Value 
(3) Cl14 (C83-B83)/B83*100 
(3) B83 Input Value 
(3) C83 B83+@sUl(B200 .• BE200) 
(see Table 9 for systel of equations) 

enrollleDt 
difference in percent change in enrollaent 
between base and t+1 years 
percent chan<je in enrollaent (base year) 
percent cban<je in enrollaent (t+1 year) 
enrollleDt (base year) 
enrollaent (t+1 year) 

--------------------------------------------------------------------------------------------------------

Explanation of Table 31 - Systel of equations used by the VIP IOdeI to calculate BOH LOCAL BDOCATIOI AID 
PER PUPIL. 

Variable Descriptions: 

Non local education aid are a function of real property taxbase per capita, educational expense, per 
capita incole, and percent change in enrolilent. 



82 

where ao, Bl , B2, B3, and B4are econoletrically estilated coefficients. These estilates are found in 
section five of the lodel. 

Education aid is influenced by political power represented by real property per capita and per capita 
aid. Expenditures per pupil is also expected to have a positive relationship with educational aid. 
(Keeling) 

Derivation; 

Using the total derivative of the non local education aid function (equation 1) the lodel calculates the 
rate of change (dHLEDAPC) between the initial year (HLEDAPC1) and the subsequent year (HLEDAPC2) 
(equation 2). 

2) dNLEDAPC = B1 dRPTPC + B2dEDEPC + ~dIPC + B4dPCHElfRL 

The lodel calculates dRPl'PC, dEDEPC, dIPC, and dPCBEBRL as the difference between the initial user 
supplied values (RPTPC1, EDEPC1, IPCl, and PCHEBRL1) and the second iteration values (RPTPC2, EDEPC2, 
IPC2, and PCHEHRL2) for each independent variable in the function (equation 3). 

3) RPTPC2 - RPTPCl = dRPTPC 
EDEPC2 - EDEPCl = dEDEPC 
IPC2 - IPC1 = dIPC 
PCHEBRL2 - PCHEBRLI = dPCBENRL 

where dRPTPC, dEDEPC, dIPC, and dPCHENRL are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
inforJation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the lodel. 

The partial derivatives and econoletrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dHLEDAPC or the rate of change between the initial 
year (HLEDAPC1) and the second iteration (HLEDAPC2) for the dependent variable, non local education aid 
(equation 2). This addition takes place in section three of the lodel. The total rate of change 
(dHLEDAPC), for the non local education aid function, is added to the initial values (HLEDAPC1) 
resulting in the projected non local education aid value (HLEDAPC2) in the second iteration (equation 
4). 

4) NLEDAPC2 = dHLEDAPC + NLEDAPCl 

Future values for the subsequent year (HLEDAPC3) are calculated in the sale JaJUler, except the HLEDAPC2 
values are used in place of the user supplied initial values (HLEDAPCl). 
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Table 32 - Systel of equations used by the VIP lodel to calculate HOM LOCAL DEVELOPMENT AID PER CAPITA. 
Y = f (DEPC, PCHPOP, Gl00, IPC, and DG) 

Model Cell 
Section Address Equation Variable Description 
-----FIRST ITERATION:-----------------------------------------------------------------------------------
(3) B146 @if(M146>O,M146,O) Hon Local Developaent Aid per capita (base 

year) 
M146 866/B39 

(2) . 866 Input Value non Local Developlent Aid (base year) 
(2) B39 B79 population 
-----SECORD ITERATION:----------------------------------------------------------------------------------
(3) C146 @if(1146>O,NI46,O) Hon Local Developlent Aid per capita (t+1 

year) 
N146 B146 + @SUM(B223 .. BD223) 

-----DEPC-----------------------------------------------------------------------------------------------
(6) P223 P192*P195 developlent expense 
(see Table 19 for systel of equations) 
-----PCBPOP---------------------------------------------------------------------------------------------
(6) S223 S192*S195 percent change population 
(5) 5192 econoaetrically calculated coefficient nl developlent/percent change 

(6) 

(3) 
(3) 
(3) 
(3) 

S195 

B96 
C96 
B79 
C79 

C96-B96 

Input Value 
(C79-B79)/B79*100 
Input Value 
see Table 6 

population 
difference in percent change population 
between base and t+ 1 years 
percent chan<je in population (base year) 
percent change in population (t+1 year) 
population 

for systel of equations population (t+ 1 year) 
-----Gl00-----------------------------------------------------------------------------------------------
(6) W223 W192*W195 graduates per 100 population 
(5) WI92 econoletrically calculated coefficient nl developlent/graduates per 100 

(6) WI95 Cl00-Bl00 
population 
difference in graduates per 100 population 
between base and t+l years 

(3) Bl00 Input Value graduates per 100 population (base year) 
(3) Cl00 Bl00+C16 graduates per 100 population (ttl year) 
-----IPC------------------------------------------------------------------------------------------------
(6) AC223 AC192*AC195 per capita incoJe 
(5) AC192 econoaetrically calculated coefficient nl developaent/per capita incoae 
(6) AC195 CI06-BI06 difference in per capita incole between base 

(3) 
(3) 
(1) 
(1) 

BI06 
CI06 
C32 
CI5 

Input Value 
(BI06*(I+C32/100))+C15 
Input Value 
Input Value 

and t+ 1 years 
per capita incoae (base year) 
per capita incoJe (t+1 year) 
real per capita incoJe growth rate 
chanc}e in per capita incoae 
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Table 32 cont. - Systel of equations used by the VIP lodel to calculate NON LOCAL DEVELOPMENT AID PER 
CAPITA. Y = f(DEPC, PCHPOP, G100, IPC, and 00) 

Model Cell 
Section Address Equation Variable Description 
-----SEOOND ITERATION:----------------------------------------------------------------------------------
-----00-------------------------------------------------------------------------------------------------
(6) AS223 AS192*AS195 developlent group 
(5) AS192 econoJetrically calculated coefficient nl developlentjdeveloplent group 
(6) AS195 C122-B122 difference in developlent group between base 

(3) 
(3) 

B122 
C122 

Input Value 
B122 

and t+l years 
developlent group (base year) 
developlent group (t+1 year) 

Explanation of Table 32 - Systel of equations used by the VIP lodel to calculate NON LOCAL DEVELOPMENT 
AID PER CAPITA. 

Variable Description: 

Non local developlent aid are a function of developlent expense, percent change in population, graduates 
per 100, per capita incole, and developlent group. 

1) HLDAPC = aO + 81DEPC + 82PCHPOP + ~Gloo + 84IPC + BsOO 

where aQ' 81, 82, ~, 84, and Bs are econoletrically estilated coefficients. These estilates are found 
in sectlon five of the lodel. 

An educated populace is hypothesized to have a positive influence on the deland for non local aid for 
developlent. Developlent groups lay also influence non local aid in a positive lanner. Developlent aid 
is hypothesized to positively relate to expenditures. Growing areas deland lOre aid for developlent 
since developtent concentrates in growing areas. Political affluence, represented by per capita incole, 
is expected to positively influence aid. Businesses also positively influence the need for aid. 
(Keeling) 

Derivation: 

Using the total derivative of the non local developlent aid function (equation 1) the lodel calculates 
the rate of change (dBLDAPC) between the initial year (BLDAPCl) and the subsequent year (BLDAPC2) 
(equation 2). 

The lodel calculates dDEPC, dPCHPOP, dG1oo, dIPC, and dDG as the difference between the initial user 
supplied values (DEPCl, PCHPOPl, GlOO1, IPC1, and 001) and the second iteration values (DEPC2, PCBPOP2, 
GI002, IPC2, and DG2) for each independent variable in the function (equation 3). 

3 ) DEPC2 - DEPC1 = dDEPC 
PCHPOP2 - PCHPOPl = dPCBPOP 
GlOO2 - Glool = dGloo 
IPC2 - IPCl = dIPC 
DG2 - DGl = dDG 
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where dDEPC, dPCBPOP, dG100, dIPC, and dDG are the partial derivatives for each independent variable. 
This calculation takes place in row 195 of the lodel. 

The lodel estilates the independent variables for the second iteration based on the user supplied 
infollation on the rates of growth and change for the given variable. These variables are supplied by 
the user in section one of the IOdel. 

The partial derivatives and econoaetrically estilated coefficients are lultiplied together in section 
six. These values are added together resulting in dHLDAPC or the rate of change between the initial 
year (HLDAPC1) and the second iteration (HLDAPC2) for the dependent variable, non local developlent aid 
(equation 2). This addition takes place in section three of the IOdel. The total rate of change 
(dHLDAPC), for the non local developaent aid function, is added to the initial values (HLDAPC1) 
resulting in the projected non local developlent aid value (HLDAPC2) in the second iteration (equation 
4). 

4) HLDAPC2 = dHLDAPC + HLDAPC1 

Future values for the subsequent year (HLDAPC3) are calculated in the sale lanner, except the NLDAPC2 
values are used in place of the user supplied initial values (HLDAPC1). 
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Table 33 - Systel of equations used by the VIP lodel to calculate HOI LOCAL MISCELLANEOUS AID. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B67 Input Value non local aid lise (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C67 B67 j839*C39 non local aid lise (t+1 year) 
(1) 839 879 population (base year) 
(1) C39 C79 population (t+1 year) 
(3) C79 see Table 5 

Explanation of Table 33 - Systel of equation used by the VIP IOdel to calculate NOH LOCAL MISCELLANEOUS 
AID. 

Users supply the lodel with NLMISC values for the first year (HLIIISC1). The lode 1 calculates HLMISC2 as 
the product of per capita value of lILMISCl and POP2. See Table 5 for estilation of POP2. 

Table 34 - Systel of equations used by the VIP IOdel to calculate TOWN POPULATIOH. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B68 Input Value town population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C68 ((1+C29j100)*B68)+C9 town population (t+1 year) 
(1) C29 Input Value town population growth rate 
(1) C9 Input Value cbanqe in town population 

Explanation of Table 34 - Systel of equations used by the VIP IOdel to calculate TOWN POPULATION. 

Users supply the lodel with TPOP values for the first year (TPOP1). The lodel calculates TPOP2 as the 
product of TPOP1 and the chan<je in town population (TPOPGR) plus change in town population (CHTPOP). 
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Table 35 - Systel of equations used by the VIP lodel to calculate RESIDENTIARY EMPLOYMENT. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B69 Input Value residentiary elploYJent (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C69 B69+(C34-1) *(C76-B76) +C8 residentiary elployaent (t+l year) 
( l) C34 Input Value larginal lul tiplier 
( 2 ) B76 Input Value base elploYlent (base year) 
(2) C76 B76+(l+C28/l00)+C7 base elployaent (t+l year) 
(l) C7 Input Value change county base elployaent 
(l) C8 Input Value change total elployJent 

Explanation of Table 35 - Systel of equations used by the VIP lodel to calculate RESIDENTIARY 
EMPLOYMENT . 

Users supply the lodel with RE values for the first year (REl). The lodel calculates RE2 as the SUi of 
REl, predicted alount of RE resulting frol a change in the base elployaent level (BEMP) and the change 
in total elploYlent. The lodel uses a aarginal lultiplier to calculate the alount of the RE resulting 
frol a change in the base elployaent level (BEMP). 

. Table 36 - Systel of equations used by the VIP lOdel to calculate NUMBER OF BUSIHESSES. 

Model Cell 
section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B70 Input Value nUiber of businesses (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C70 B70+((C79-B79)*0.014151)+C20 nUiber of businesses (t+l year) 
(3) B79 Input Value population (base year) 
(3) C79 see Table 6 population (t+1 year) 
(l) C20 Input Value change in percent non white population 

Explanation of Table 36 - Systel of equations used by the VIP lodel to calculate HUMBER OF BUSIHESSES. 

Users supply the lodel with BUS values for the first year (BOSl). The lode 1 calculates BUS2 as the SUi 

of BUS1, predicted alOunt of BUS resulting frol a change in the population (POP) level and the change in 
percent non white population (CHPBW). The lodel uses a larginal lultiplier to calculate the alount of 
the BUS resulting frol a change in the population level (POP). See Table 5 for the calculation of 
population values. 
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Table 37 - Systel of equations used by the VIP lodel to calculate TOTAL FEDERAL AID. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B71 Input Value total federal aid (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C7l (B75*B74)+C25 total federal aid (t+l year) 
(2) B75 B71/B73 actual ratio federal aid:total aid (base 

(2) 
(2) 

(2) 

(2) 
(2) 
(1) 

B71 
B73 

B74 

B59-B66 
B67 
C25 

Input Value 
B74 

@sUl(B59 •• BE67) 

(see Tables 25-32) 
Input Value 
Input Value 

year) 
total federal aid (base year) 
actual total aid federal and state (base 
year) 
predicted total aid federal and state (base 
year) 
non local aid 
non local aid lisc 
chanqe in federal aid 

Explanation of Table 37 - Systel of equations used by the VIP IOdeI to calculate TOTAL FEDERAL AID. 

Users supply the lodel with FA values for the first year (FA1). The IOdel calculates FA2 as the product 
of the total predicted federal aid and the ratio of federal aid:total aid (federal and state). Both 
figures are derived using the user supplied values for the initial years. The lodel predicts total 
federal aid based on initial values of non local aid (see Tables 37 and 39). Finally a user predicted 
value of the change in federal aid is added to the product resulting in the second iteration value. 
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Table 38 - Systel of equations used by the VIP lodel to calculate TOTAL STATE AID. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) 872 874-871 total state aid (base year) 
(2) 874 @sUl(859 •• 8167) predicted total aid federal and state (base 

year) 
( 2) 859-866 (see Tables 25-32) non local aid 
( 2) 867 Input Value non local aid lisc 
(2) 871 Input Value total federal aid 
-----Second Iteration-----------------------------------------------------------------------------------
(2) cn C74-C71 total state aid (t+1year) 
(2) C74 @sUl(C59 •• CE67) predicted total aid federal and state (t+l 

(2) 
(2) 
(2) 
(2) 
(2) 
(2) 

C59-C66 
C67 
867 
839 
C39 
C71 

(see Tables 25-32) 
867/839*C39 
Input Value 
see Table 5 
see Table 5 
see Table 37 

year) 
non local aid 
non local aid lisc (t+l year) 
non local aid lisc (base year) 
population (base year) 
population (t+l year) 
total federal aid (t+l year) 

Explanation of Table 38 - Systel of equations used by the VIP lodel to calculate TOTAL STATE AID. 

The lodel calculates SA for the initial iteration (SAl) as the difference between total aid (PTAl) and 
total federal aid (FAl). The lodel calculates SA2 in the sale lanner. Both iterations use predicted 
values for total aid. 
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Table 39 - Systel of equations used by the VIP lodel to calculate ACTUAL TOTAL AID (federal and state). 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B73 B74 actual total aid federal and state(base year) 
(2) B74 @sUl(B59 •• B67) predicted total aid federal and state (base 

year) 
(2) B59-B66 (see Tables 25-32) non local aid 
( 2) B67 Input Value non local aid lisc 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C73 C74+C25 actual total aid federal and state (t+l year) 
(2) C74 @sUl(C59 •• CE67) predicted total aid federal and state (t+l 

(2) 
(2) 
(2) 
(2) 
(2) 
(1) 

C59-C66 
C67 
B67 
B39 
C39 
C25 

(see Tables 25-32) 
B67/B39*C39 
Input Value 
see Table 5 
see Table 5 
Input Value 

year) 
non local aid 
non local aid lisc (t+1 year) 
non local aid lisc (base year) 
population (base year) 
population (t+1 year) 
change in federal aid 

Explanation of Table 39 - Systel of equations used by the VIP lOdel to calculate ACTUAL TOTAL AID 
(federal and state). 

The lodel estilates ATA1 as the SUI of all non local aid (see Tables 25-32). The lOdel calculates ATA2 
in the sale lanner: non local aid estilates (for the second iteration) plus change in federal aid. 

Table 40 - Systel of equations used by the VIP lOdel to calculate PREDICTED TOTAL AID (federal and 
state) • 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B74 @sUl(B59 •• B67) predicted total aid federal and state (base 

year) 
(2) B59-B66 (see Tables 25-32) non local aid 
(2) B67 Input Value non local aid lisc 
-----Seeond Iteration-----------------------------------------------------------------------------------
(2) C74 @sUl(C59 •. CE67) predicted total aid federal and state (t+1 

(2) 
(2) 
(2) 
(2) 
(2) 

C59-C66 
C67 
B67 
B39 
C39 

(see Tables 25-32) 
B67/B39*C39 
Input Value 
see Table 5 
see Table 5 

year) 
non local aid 
non local aid lise (t + 1 year) 
non local aid lise (base year) 
population (base year) 
population (t+l year) 

Explanation of Table 40 - Systel of equations used by the VIP IOdel to calculate PREDICTED ~AL AID 
(federal and state). 

PTA and ATA values are estiJated in the sale lanner. The IOdel substitutes PTA values for ATA values. 
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Table 41 - Systel of equations used by the VIP lodel to calculate ACTUAL RATIO OF FEDERAL/TOTAL AID. 
--------------------------------------------------------------------------------------------------------
Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) 875 871/873 actual ratio of federal/total aid (base year) 
(2) 871 Input Value total federal aid 
(2) 873 874 actual total aid federal and state (base 

(2) 874 @sUl(859 •• 867) 
year) 
predicted total aid federal and state (base 
year) 

(2) 859-866 (see Tables 25-32) non local aid 
( 2) 867 Input Value non local aid lisc 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C75 C71/C73 actual ratio of federal/total aid (t+1 year) 
(2) C7l (875*874)+C25 total federal aid (t+l year) 
(2) 875 871/873 actual ratio federal aid:total aid (base 

(2) 
(2) 

(2) 

(2) 
(2) 
(1) 
(2) 

871 
873 

874 

859-866 
867 
C25 
C73 

Input Value 
874 

@sUl(859 •• BE67) 

(see Tables 25-32) 
Input Value 
Input Value 
C74+C25 

year) 
total federal aid (base year) 
actual total aid federal and state (base 
year) 
predicted total aid federal and state (base 
year) 
non local aid 
non local aid lisc 
change in federal aid 
actual total aid federal and state 

Explanation of Table 41 - Systel of equations used by the VIP lodel to calculate ACTUAL RATIO OF 
FEDERAL/TOTAL AID. 

The lodel calculates RTF as the ratio of FA and ATA. See Tables 37 and 39 for estilating FA and ATA 
respectively. 
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Table 42 - Systel of equations used by the VIP lodel to calculate BASE EMPLOYMENT. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(2) B76 Input Value base elploYient (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(2) C76 B76+(1+C28/100)+C7 base elployaent (t+l year) 
( 1 ) C28 Input Value county base elployaent growth rate 
(1) C7 Input Value change in county base elployaent 

Explanation of Table 42 - Systel of equations used by the VIP IOdel to calculate BASE EMPLOYMENT. 

Users supply the lodel with BOO values for the first year (BEMP1). The Iodel calculates BEMP2 as the 
SUi of BEMPl, county base elploYlent growth rate (CBEMPGR), and change in county base elploYient. 

Table 43 - Systel of equations used by the VIP Iodel to calculate POPULATION SQUARED. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B94 B79*B79 population squared (base year) 
(3) B79 see Table 6 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C94 C79*C79 population squared (t+1 year) 
( 3 ) C79 see Table 6 
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Table 44 - Systel of equations used by the VIP lodel to calculate POPULATION DENSITY. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B95 B79/B116 population density (base year) 
(3) B79 see Table 6 population (base year) 
(3) B116 Input Value square lUes in county (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C95 C79/Cl16 population density (ttl year) 
(3) C79 see Table 6 population (ttl year) 
(3) C116 B116+C6 square lUes in county (ttl year) 
( 1) C6 Input Value change in county area 

Explanation of Table 44 - Systel of equations used by the VIP lodel to calculate PERCENT CHANGE IN 
POPULATION. 

The lodel calculates POPDl as population (POPl) divided by square lUes in a county. The lodel 
estilates POPD in a Sililar lanner plus any in county area. 

Table 45 - Systel of equations used by the VIP lOdel to calculate PERCENT CHANGE II POPULATION. 

Model Cell 
Section Address Equation Variable Description 
-----First Iteration------------------------------------------------------------------------------------
(3) B96 Input Value percent change in population (base year) 
-----Second Iteration-----------------------------------------------------------------------------------
(3) C96 (C79-B79)/B79*lOO percent change in population (t+l year) 
(3) C79 see Table 6 population (ttl year) 

(3) B79 Input Value population (base year) 
--------------------------------------------------------------------------------------------------------

Explanation of Table 45 - Systel of equations used by the VIP lodel to calculate PERCENT CHANGE IN 
POPULATION 

Users supply the lodel with PCBPOP values for the first year (PCHPOPl). The lOdel calculates PCBPOP2 as 
the difference between POP2 and POP! divided by the POP!. See Table 5 for an explanation of the 
population estilations. 
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