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Abstract

AN ECONOMETRIC MODEL OF NEW YORK CITY 

by

Jharna Roy 

Adviser: Professor Harold M. Hochman

This d i s s e r t a t i o n ,  apparently the f i r s t  attempt to develop a 

sm all -sca le  macroeconometric model fo r  New York City ,  focuses on the 

cons t ruc t ion ,  es t im at ion ,  and te s t in g  of such a model. I t  wil l  be use­

ful to  p lanners ,  i n d u s t r i a l i s t s ,  and f i s c a l  managers fo r  understanding 

the s t ru c tu re  of the local economy and studying the growth and decl ine 

of  the c i t y .  By i t s  a b i l i t y  to measure in a simple way the impacts of 

changes in GNP and pol icy  variab les  on local economic and f i s c a l  v a r i ­

ab le s ,  the model can serve as a useful tool in decision-making proce­

dures. Further , used as a fo recas t ing  model, i t  can p red ic t  the 

magnitude of local economic and f i s c a l  va r iab les .

The development of the model was accomplished in four s tages:

(1) construct ion of gross c i ty  product data by industry  and government;

(2) i d e n t i f i c a t i o n  and c l a s s i f i c a t i o n  of indus t r ie s  in to  export-market- ,  

mixed-market-,  and loca l-market-or iented depending upon the type of 

market(s) they pr imari ly  serve; (3) spec i f ica t io n  of the equations in 

the model using re levan t  va r iab les ;  and (4) est imation of the model.

The model divides the economy in to  two se c to r s ,  the pr iva te  

economy sec tor  and the local government sec to r .  For the p r iva te  sec to r ,
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equations are  specif ied  fo r  output ,  employment, and money wages fo r  each 

of f iv e  groups of major i n d u s t r i e s .  The model i s  primarily  demand- 

or ien ted .  The output of each group of indus t r ie s  i s  dependent on the 

re levan t  demand v a r i a b le ( s ) ,  nat ional  or lo c a l ,  as the case may be. In 

add i t ion ,  employment in each major industry  group depends on output by 

the respec t ive  industry group and the r a t i o  of cos t  of cap i ta l  to cost  

of  labor.

The local government sec to r  contains two tax base equations and 

an expenditure equation. Both tax bases are  re la te d  to the personal 

income of the  c i t y ' s  r e s id en ts .  The local government operating expendi­

ture  i s  postulated to be p o s i t iv e ly  re la te d  to both a v a i l a b i l i t y  of 

funding and the demand fo r  public se rv ices .  The major l inkage between 

the two sectors  (p r iva te  and local government) i s  provided by gross c i ty  

product id e n t i ty  and the use of personal income (PY) as a predetermined 

var iab le  in the equations for  both pr iva te  and local government sec to rs .

Because of the special  c h a r a c te r i s t i c s  of New York C i ty ' s  econ­

omy, t h i s  model d i f f e r s  considerably from e a r l i e r  small -sca le  models of 

o ther  regions in the nation.  The d if ferences  can be summarized as f o l ­

lows: (1) grouping of the c i t y ' s  in d u s t r ie s  and t h e i r  c l a s s i f i c a t i o n ;

(2) treatment of the local government sec to r ;  and (3) sp e c i f i ca t io n  of 

the equations. However, in i t s  broad f e a tu re s ,  t h i s  model resembles 

e a r l i e r  models.

The "goodness" of the model i s  tes ted  by conducting an ex post  

simulation.  Judging by the r e s u l t s ,  the model seems to have an overall  

good f i t  in a simulat ion context.

v



For ins tance ,  MAPE s t a t i s t i c s  show th a t  i t  i s  able to t rack the 

h i s to r ic a l  data  s e r ie s  c lose ly .  The r e s u l t s  of an ex post  fo rec as t  of 

important local va r iab les  suggest t h a t  the model i s  able to fo recas t  

reasonably well over a shor t  period.

A m u l t ip l i e r  s imulation and two policy  simulations are  performed 

with the model. A s ig n i f i c a n t  f inding of the m u l t ip l i e r  simulation is  

th a t  the impact e l a s t i c i t y  of  gross c i t y  product with respec t  to gross 

national  product i s  low (0 .53).  But t h i s  i s  comparable to r e s u l t s  

obtained fo r  Mississippi  s t a t e  and the Los Angeles SMSA. The policy 

simulations consider changes in intergovernmental aid  and real  e s t a t e  

tax ra te .

Some suggestions fo r  fu tu re  improvement of the model are  

presented in the l a s t  chapter .
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INTRODUCTION

In the 1960s, New York City experienced a modest growth period 

charac ter ized  by a gradual transformation of the c i t y ' s  export base from 

manufacturing to se rv ices .  During th i s  period,  the c i t y  l o s t  121,000 

manufacturing jobs while i t  gained 252,100 jobs in f inance,  insurance 

and real  e s t a t e ,  and serv ice  in d u s t r ie s ,  and 138,000 jobs in the public 

s e c t o r J

The period 1970-75 saw a d r a s t i c  local economic decline p a r t ly

as a r e s u l t  of  two national  recessions and p a r t ly  due to continuing

changes in the c i t y ' s  export base. The c i t y  l o s t  469,000 jobs during 
2

t h i s  time. Between March 1970 and November 1971, the c i t y ' s  employment 

decreased by 2.7 percent  while national  employment declined by only 1.4 

percent .  In the next national  trough, between September 1974 and June 

1975, the number of  jobs in the c i t y  declined by 4.5 percent  as opposed
3

to 3 percent n a t ion a l ly .

Owing to job losses  and changes in the demographic c h a rac te r i s -
4

t i c s ,  the c i t y  faced a gradual erosion of economic and tax bases which

^U.S. Department of Labor, Bureau of Labor S t a t i s t i c s ,  Employ­
ment in Sta tes  and Areas, 1939-75.

^Ibid.
3
U.S. Department of Labor, Bureau of  Labor S t a t i s t i c s ,  Regional 

Labor S t a t i s t i c s  B u l le t in  No. 40, January 1976, Table 3.
4

Demographic changes here r e f e r  to the out-migration of middle- 
c la ss  people and the in-migration of poorer people which led to an 
increase of those in need of public services  and to a decrease of those 
capable of f inancing such serv ices .



culminated in the f i s c a l  c r i s i s  of  1975. At the time of  the c r i s i s ,  the

c i t y ' s  to ta l  outstanding sho r t -  and long-term debt was c lose  to $12 
5

b i l l i o n .  Because the c i t y  was unable to pay i t s  short- term debts ,  the 

inves tors  l o s t  confidence in the c i t y ' s  notes and bonds. Consequently, 

the p r iv a te  cap i ta l  market was closed to i t .  The c losure  of the cap i ta l  

market meant not  only cutbacks in cap i ta l  expenditures,  but a lso cutbacks 

in operating expenses fo r  e s sen t ia l  se rv ices .

The macroeconometric model of New York City presented in th i s  

paper has been constructed with a view toward gaining a b e t t e r  understand­

ing and id e n t i f i c a t i o n  of  the local economic and f i s c a l  problems. I t  

wil l  con tr ibu te  to the knowledge of the s t ru c tu re  of the local economy 

and wil l  be helpful  in the analys is  of  local economic growth and decl ine .  

Such a model should a lso  be useful in fo recas t ing  local economic and f i s ­

cal va r iab le s .  I t  should aid in evaluating the impact of changes in 

national  economic va r iab les  on the c i t y ' s  economy and the e f f e c t s  of 

policy scenarios .  I t s  advantages over l a rge r  models l i e  p rec ise ly  in 

i t s  smallness and s im pl ic i ty .

In the present  study,  the f i r s t  chapter describes the c i t y ' s  

socioeconomic changes and f i s c a l  condit ions during the period 1960-75.

The r e s u l t s  of the app l ica t ion  of s h i f t  and shares analysis  to the 

changes in employment are  discussed.  Some l i g h t  i s  a lso  shed on demo­

graphic and f i s c a l  t rends .  The second chapter  reviews several regional 

econometric models. The th i rd  chapter  introduces the New York City model 

and discusses i t s  c h a r a c t e r i s t i c s .  The fourth  chapter  deals with the

5The City of  New York, Comptroller,  Annual Report, 1974-75.



th eo re t ica l  p roper t ies  of the model and examines the est imated equations . 

The f i f t h  chapter  presents  an analysis  of  four m u l t ip l i e r  and policy 

s imula t ions ,  and makes fo recas ts  based on the model. The s ix th  chapter  

provides the conclusions of  the study and suggests d i rec t ion s  fo r  fu ture  

research.
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CHAPTER I

AN OVERVIEW OF SOCIOECONOMIC AND FISCAL CONDITIONS OF 

NEW YORK CITY (1960-75)

In the 1960s, the c i t y ' s  employment underwent a moderate growth; 

in the 1970s, i t  faced a d ra s t i c  decl ine  as a r e s u l t  of erosion of  i t s  

employment base. An applica t ion  of the s h i f t  and shares framework sug­

gests  t h a t  t h i s  decl ine was primarily  due to loss  of competit iveness.  

While in the s i x t i e s  the c i t y ' s  population was r e l a t i v e l y  s t a b le ,  the 

population decl ined in the sevent ies .  The s t a t e  of local f inances a lso 

had been discouraging fo r  some time. The local government expenditures 

outpaced the local government revenues over the y e a r s ,  although an 

increase in intergovernmental aid  and borrowing made possible  the 

f inancing of the r i s in g  government expenditures.

Employment Trend

In the moderate growth period of the s i x t i e s ,  the p r iv a te  economy 

showed symptoms of decl ine  due s p e c i f i c a l l y  to a f a l l  in manufacturing 

employment. However, simultaneous growth of the public  sec to r  appar­

en t ly  o f f s e t  the dec l ine ,  and the real scenario of the local economy was 

not v i s ib le  un t i l  a l l  the major indu s t r ie s  demonstrated s im i la r  symptoms 

upon the onset  of two national  recessions in the sevent ies .^

^See Appendix B, Tables 10, 12, 14, 16, 18, and 20.



In order to analyze changes in employment with respec t  to major 

indus t r ie s  lo c a l ly ,  the s h i f t  and shares framework i s  applied and three

components of the change in employment are  separated fo r  the period
*

between 1960 and 1975. The f i r s t  component i s  the  national  share,  which 

r e fe r s  to the change in employment an industry  would have experienced i f  

the employment had changed a t  the same r a te  t h a t  the to ta l  national  

employment in a l l  the indus t r ie s  changed.

The second component of the change in employment i s  ca l led  the 

in d us t r ia l  mix component. Such employment change in a p a r t i c u l a r  indus­

t ry  would have been observed i f  employment had a d i f f e r e n t i a l  growth 

r a te  analogous to th a t  of the same industry  nationwide. The d i f f e r e n ­

t i a l  growth ra te  i s  defined here as the d i f fe rence  between the average 

ra te  of  growth of employment fo r  a l l  in du s t r ie s  n a t io n a l ly  and the ra te  

of growth for  th a t  p a r t i c u l a r  national  industry .

The th i rd  component i s  ca l led  the competi tive component. I t

r e f l e c t s  a change in employment which a p a r t i c u l a r  industry  would have
2had as a r e s u l t  of  a change in competitive p os i t io n .

The computations based on the s h i f t  and shares framework show 

th a t  the national  components of the change in employment have pos i t ive  

signs. The competitive components have negative s igns .  The ind u s t r ia l  

mix components fo r  manufacturing, construct ion and t ran sp o r ta t io n  and 

u t i l i t i e s  have negative signs.  The f indings suggest t h a t  the loss of 

employment by the major indus t r ie s  can be pr imarily  a t t r ib u t e d  to grad- 

ual erosion of competitive advantages so long enjoyed by the c i t y .

2
See Appendix A.

3
References to the c i t y ' s  competi tive pos i t ion  in corporate  

a c t i v i t i e s  are  found in the l i t e r a t u r e .  The Temporary Commission on



However, the s h i f t  and shares framework does not t e l l  us why t h i s  e ro­

sion occurs.

The loss of employment in the c i t y  during t h i s  period obviously

resu l ted  in a f a l l  in the c i t y ' s  share of  national  employment by indus- 
4

t r y .  Concurrently, there  was a change in the in d u s t r ia l  mix in the 

c i t y .  Manufacturing, t ranspor ta t ion  and u t i l i t i e s ,  and construct ion 

l o s t  t h e i r  r e l a t i v e  importance as measured by t h e i r  percentage share of 

employment. But the serv ice  sec to r  gained. Similar changes in the
5

ind u s t r ia l  mix were a lso  observed in the nation.

Demographic Changes

The s trength  of a local economic base depends on such demographic 

c h a r a c t e r i s t i c s  as age, sex, and education. In the moderate growth 

period from 1960 through 1970, the to ta l  number of people in the c i t y  

remained r e l a t i v e ly  s ta b le .  But the population underwent d r a s t i c  changes 

in terms of e thnic  make-up and income c h a r a c t e r i s t i c s .  These changes led 

to an increase in the proport ion of  people who needed more public  s e r ­

v ices and a decrease in the  proportion of people who were capable of

City Finances discusses high energy co s t ,  labor c o s t ,  cos t  of l iv in g ,  
and taxes in the c i ty .  See The City of  New York, The Temporary Commis­
sion on City Finances, Economic and Demographic Trends in New York: The
Outlook fo r  the Future , May 1977, p. 43. Terry Clark (Chicago), in his 
study of f i f t y  c i t i e s  in the United S ta te s ,  found th a t  New York City has 
the highest  per cap i ta  taxes. See The Temporary Commission on City 
Finances, Final Report, June 1976, p. 300. Wolfgang Quante discusses 
the pull and push fac to r s  underlying the locational  decision of corpora­
t io ns .  His discussions focus on the competitive disadvantages faced by 
the corporations lo ca l ly .  See Wolfgang Quante, Exodus of Corporate 
Headquarters (New York: Praeger, 1976), pp. 81-129.

4See Appendix B, Tables 9, 11, 13, 15, 17, and 19.

5See Appendix B, Table 8.



£
f inancing them. In t h i s  period,  a net  migration of the white population 

b y -14.4 percent  and of  the nonwhite population by 58.2 percent  led to an
7

increase in the percentage of nonwhites and Hispanics in the population.

The to ta l  population declined a f t e r  1970. This decl ine  was prob­

ably re inforced  by the depressed level of  economic a c t i v i t i e s  in the 

period from 1970 through 1975. In t h i s  period the c i t y ' s  aggregate popu-
Q

l a t io n  shrank by 4.2 percent  and net  migration mounted to  -6 .2  percent.

A decl ine  in population i s  l ik e ly  to have an impact on the c i t y ' s  

economy. In discussing the  New York City model we will have an oppor­

tu n i ty  to observe the importance of population s ize  in r e l a t io n  to the 

local  economy.

Local Finances

The gradual erosion of the tax bases due to job lo s s ,  and the 

extensive nature of  the c i t y ' s  se rv ices  (a s ig n i f i c a n t  port ion of which 

are  mandatory) had la rge ly  contr ibuted to a growing gap between local 

government revenues and local government expenditures over the years .

Local Government Revenues

The revenues of  the City of New York comprise lo ca l ly  ra ised  

revenues, intergovernmental aid  and sh o r t -  and long-term debts.  The

c
U.S. Department of  Commerce, Bureau of the Census, 1970 Census 

of Population and Housing, New York SMSA, PHC (1) 145, Parts  1 and 2.

7U.S. Department of  Commerce, Bureau of the Census, 1970 Census 
of  Population and Housing, General Demographic Trends fo r  the Metropoli­
tan Areas, Final Report,  New York, 1971, PHC (2)-34,  Table 4.

Q
U.S. Department of Commerce, Bureau of  the Census, Current Popu­

la t io n  Estimates,  Series  p-25, No. 709, September 1977, Table 1.



lo ca l ly  ra ised  revenues f a l l  in to  two c a teg o r ie s—tax revenues and non­

tax revenues. The pr inc ipa l  sources of tax revenues are  the  real  e s t a t e  

tax ,  the general sa le s  tax ,  and taxes on personal and business income. 

These taxes con tr ibu ted  roughly 76.8 percent  of the loca l ly  ra ised  reve­

nues in the 1975-76 f i s c a l  y e a r . 9

Local Taxes

The rea l  e s t a t e  tax i s  the  l a r g e s t  s ing le  source of the  c i t y ' s  

revenues. But there  i s  a l im i t  to  the amount t h a t  can be ra ised  from 

th i s  tax ,  a l im i t  s e t  by the New York S ta te  Const i tu t ion .  Accordingly, 

the amount to  be ra i sed  should not exceed 2.5 percent of the average fu l l  

valuation of  taxable  rea l  e s t a t e . ^  However, there  i s  a lso a provision 

th a t  the c i t y  can impose a debt serv ice  levy without l im i t  to pay the 

p r incipal  and i n t e r e s t  on debts .

The legal base of the  real  e s t a t e  tax i s  the assessed value of 

taxable  real  e s t a t e ,  which is  d i f f e r e n t  from the fu l l  value. For some 

time the real e s t a t e  tax base had been increas ing a t  a decl in ing r a t e .

In f a c t ,  absolute  decl ine  in the base i s  observed in the years subsequent 

to the period under s t u d y . ^

The second major source of revenues fo r  the  local government i s  

the general sa les  tax .  This tax i s  imposed on most items of r e t a i l  

sa le s .  The legal base of the tax i s ,  th e re fo re ,  c lose ly  re la te d  to 

r e t a i l  sa le s .

9The City of  New York, Comptroller,  Annual Report, 1975-76.

^Thelma E. Smith, Guide to the Municipal Government (New York: 
Meilen Press I n c . ,  1973), p. 72.

^The  City of New York, Comptroller,  Annual Reports , various 
issues .
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In 1967, fo r  the f i r s t  time, a personal income tax was levied on

res iden ts  and a commuter tax was imposed on non-res idents .  The commuters

pay taxes to the c i t y  on t h e i r  earnings in the c i t y .  In add i t ion ,  taxes

are imposed on income from business. Business taxes include a general

corporation tax ,  and f inanc ia l  and t ranspor ta t ion  corporation taxes.

Unincorporated business ,  commercial r e n t ,  and occupancy taxes are  o ther

business taxes.  The importance of income-based taxes as sources of the

local government revenues increased gradual ly . In f a c t ,  to ta l  revenues

from business, personal ,  and commuter taxes exceeded revenues from the 
12sa les  taxes.

Intergovernmental Aid

Intergovernmental a id  r e fe r s  to t r a n s fe r s  from federal  and s t a t e  

governments to local governments. Intergovernmental aid from the federal  

government i s  c l a s s i f i e d  here in three  ca tegor ies ,  e i t h e r  as general pur­

pose g ran ts ,  block g ran ts ,  or condit ional  g rants .  The c i t y  i s  f ree  to 

spend general purpose a id  a t  i t s  d i s c re t io n .  The formulae fo r  a l lo ca t ion  

of general purpose gran ts  are based on three  f ac to r s :  per cap i ta  income,

population,  and local tax e f f o r t s .  Like federal  t r a n s fe r s ,  s t a t e  govern­

ment t r a n s fe r s  are  e i t h e r  general purpose or ca teg o r ica l ,  and a l loca ted  

by formulas.

The City o f  New York had been depending increas ingly  on i n t e r ­

governmental aid  during the period of the study, and the amount of  such 

aid  increased as the c i t y ' s  federal  and the s t a t e  government sponsored 

programs expanded.^3

12Ibid. 13Ibid.



Borrowing

The City of  New York i s  authorized by law to issue notes and 

bonds. Between 1960 and 1975, i t  borrowed a t  an increasing r a t e  to 

finance i t s  operating and cap i ta l  expenditures.  Consequently, debt s e r ­

vicing expenditures comprised a s ig n i f i c a n t  port ion of to ta l  operating 

e x p e n d i tu r e s . ^

Operating Expenses

Over the years  in quest ion,  the  operating expenses of  the  local 

government grew a t  a higher r a t e  than the tax revenues. This resu l ted  

in a broadening gap between revenues and expenditures.  Consequently, 

the c i t y  had to r e s o r t  to short- term and long-term borrowing. The r i s e  

in operating expenses was re f le c te d  in higher per capi ta  local govern­

ment expenditures t h a t  amount to $1,716 in 1976, second only to those
15of Washington, D.C. As a r e s u l t ,  the c i t y  had no a l t e r n a t iv e  but to 

c u r t a i l  e ssen t ia l  se rv ices  so v i ta l  fo r  i t s  economic and social  heal th .

In th i s  chap ter ,  we have been concerned with employment, popula­

t io n ,  and f i s c a l  aspects  of the  economy important to an understanding 

of  the New York City model as developed in Chapters 3, 4, and 5.

15The City of New York, Temporary Commission on City Finances,
A H is tor ica l  and Comparative Analysis of Expenditures in the City of 
New York, Eighth Interim Report, October 1976, Tables 1, 8, and 22. 
U.S. Department of Commerce, Bureau of the  Census, The City Government 
Finances, 1975-76, pp. 86, 88.
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CHAPTER II

AN INTRODUCTION TO REGIONAL ECONOMETRIC MODELS

This chapter introduces regional macroeconometric models and d i s ­

cusses the important d if ferences  between national  and regional models of 

th i s  type. The problems of regional modeling stemming from a paucity  of 

data are  also discussed.  In add i t ion ,  a number of such models are 

reviewed.

In recent  years ,  macroeconometric regional models have been gain­

ing importance due primarily  to t h e i r  f l e x i b i l i t y ,  which f a c i l i t a t e s  

ana lys is  of  problems of  urban growth and decl ine .  Econometric models 

a re  not r e s t r i c t e d  to a p r io r i  theor ies  and can, th e re fo re ,  be developed 

through t r i a l  and e r ro r  ( i . e . ,  they permit experimentation). This f l e x ­

i b i l i t y  i s  not inherent  in economic base models and input-output  modelsJ

Differences between National and Regional Models

Differences between national  models and regional models may be 

summarized as follows:

1. I t  i s  poss ible  to cons truct  soph is t ica ted  national  models 

around the Keynesian expenditures id e n t i ty  because of the a v a i l a b i l i t y

^Norman J .  Glickman, Econometric Analysis of Regional Systems 
(New York: Academic Press ,  1977), p. 38.
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of a plethora  of da ta .  On the other  hand, owing to  a paucity of da ta ,  

most regional models are  simple and b u i l t  around a gross product iden­

t i t y  (sum of output of a l l  se c to r s ) .

2. Data per ta in ing  to gross national product fo r  d i f f e r e n t  sec­

to rs  are  e a s i ly  ava i lab le  fo r  use in the national models. By c o n t r a s t ,  

data r e la t in g  to gross c i ty  product are not ava i lab le  and must be con­

s t ruc ted  e i t h e r  by the value added method or by the procedure described
2

by Kendrick and Jaycox.

3. The use of qua r te r ly  data makes i t  poss ible  to construct  

dynamic national  models. However, these qua r te r ly  data  are not a v a i l ­

able fo r  most regional v a r iab les .  Consequently, most regional macro­

econometric models are  constructed with annual data . I t  i s  d i f f i c u l t  to 

e s t a b l i s h  meaningful and logical  lag re la t io n sh ip s  with annual data . 

Thus, regional models are  highly s t a t i c .

4. Furthermore, the paucity of data necess i ta tes  modifications 

of theor ies  to build  regional models. For ins tance,  because of  inade­

quate data for  supply va r iab le s ,  most such models e s tab l ish  only demand 

r e l a t io n sh ip s .  For the same reasons,  the use of  proxy var iab les  i s  very 

common.

Approach to Regional Models

In the United S ta te s ,  regional econometric models are constructed 

as a s a t e l l i t e  system to the national models which already e x i s t ;  they
3

do not include interdependence of regional and national  systems.

o
J.  W. Kendrick and C. M. Uaycox, "The Concept and Estimation of 

Gross S ta te  Product," Southern Economic Journal 32 COctober 1965): 153- 
68.

O
Lawrence R. Klein and Norman J .  Glickman, "Econometric Model 

Building a t  Regional Level," Regional Science and Urban Economics 7 
(March 1977): 4-5.
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The major s t a t i s t i c a l  problem which a r i s e s  in construct ing and 

est imating a regional model i s  the problem of sp e c i f ic a t io n .  Owing to 

a general paucity of  regional accounts,  re levan t  va r iab les  are  sometimes 

omitted from the models, r e su l t in g  in sp ec i f i ca t io n  e r ro rs  and biased 

est imates of t rue  parameters.^

Methods of Estimation

A number of est imation methods are  general ly  used by regional

economists. They include Ordinary Least Squares, Two-Stage Least
5

Squares and o thers .  In most cases the parameters are s tab le  with 

respect  to  the d i f f e r e n t  est imation techniques.

A Review of  Regional Macroeconometric
"" Models in the L i te ra tu re

Development of the Philadelphia  Model

Contribut ions of  the Philadelphia  model to  the development of the 

a r t  of regional model building a t  a sub-national level are many. The 

model was developed in several s tages beginning with a 26-equation model 

fo r  the sample period from 1949 to 1966, and was l a t e r  expanded to more 

than 200 equations. The model (1971) deals with three  sec to rs :  (1) man­

ufactur ing ,  (2) wholesale and r e t a i l  t r ad e ,  and se rv ice s ,  and (3) other  

a c t i v i t i e s .  Sector 1 was an export-or ien ted  s e c to r ,  while Sectors 2 and

4
Glickman, Econometric Analysis , p. 63. 

5I b i d . , p. 39.



14

3 were considered as local-m arke t-or ien ted  sec to rs .  For each of these 

s e c to r s ,  the equations were spec i f ied  fo r  output ,  employment, and aver­

age annual money wages. In add i t ion ,  a small government block spec i f ie s  

the local government revenues and local government expenditures.

Because the model was based upon the economic base hypothesis , 

the export  sec to r  was t i e d  to national  economic v a r iab les .  The output 

in the local-m arke t-or ien ted  sec tors  was considered to be a funct ion of 

local spending represented by personal income. While employment was 

dependent on ou tpu t ,  average annual wage was re la te d  to  average annual 

national  wage and to  local labor market condit ions.  In add i t io n ,  equa­

t ions  were est imated fo r  labor fo rce ,  which varied p o s i t iv e ly  with 

employment oppor tun i t ie s  and fo r  population,  which was dependent on the 

natural  growth of  population and labor force .

The model was estimated by Ordinary Least Squares (OLS) and Two- 

Stage Least Squares (TSLS), and both methods yielded s im i la r  r e s u l t s .

To evaluate  the sample period performance of  the model, Mean Absolute 

Percentage Errors (MAPE) were ca lcu la ted .  The MAPE s t a t i s t i c s  show 

reasonably good p red ic t iv e  power fo r  the model. Simulations and fo re ­

cast ing experiments performed with the model had s a t i s f a c to r y  r e s u l t s .

The Philadelphia  regional model as of 1977 went f u r th e r  in sec­

to ra l  disaggregation.  I t  incorporates 19 in d u s t r ia l  s e c to r s ,  and 

includes equations fo r  both output and employment. Equations fo r  wages, 

p r i c e s ,  income, the government se c to r ,  population,  banking, r e t a i l  s a l e s ,  

e t c . ,  were est imated. Simulations over the sample period indicated  a 

reasonably good performance of the model in r e p l ic a t in g  the h i s to r ic a l



15

data s e r i e s .  Policy simulations and fo recas t ing  experiments were a lso 

successful

Because the general s t ru c tu re  of th i s  model proved e f f e c t iv e ,  

a number of  analogous models were subsequently constructed. These a lso 

yielded s a t i s f a c to r y  r e s u l t s .

The Los Angeles Model

The Los Angeles model was based on the general s t ru c tu re  of the 

Philadelphia  model. This model, which covered a sample period from 1959 

to 1970, consis ted o f  29 equations.

The model was founded on economic base theory in th a t  manufactur­

ing was export -or ien ted  while o ther  ind u s t r ia l  sectors  were lo c a l - 

market-oriented.  The output  of  the export sec to r  was determined by 

export  demand, a funct ion of  GNP, and the output of the local sec to r  by 

local spending. The employment depended on the output of the  respect ive  

sec to r ,  which r e f l e c te d  the demand fo r  workers. In add i t ion ,  the modeli

specif ied  equations fo r  average money wages by sec tor  and fo r  personal 

income. In the small local government s e c to r ,  the revenues were shown 

to be dependent on personal income and the tax r a t e ,  and the expendi­

tu res  were re la te d  to the tax revenues.

As regards methods of es t im at ion ,  both OLS and TSLS were used to 

est imate the model and the r e s u l t s  obtained from applying both methods 

were comparable.

The s e n s i t i v i t y  of the Los Angeles economy to external  shocks 

( i . e . ,  changes in exogenous va r iab le s )  was t e s ted  by the model in terms

6I b i d . , pp. 75-190. n
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of m u l t ip l i e r s .  They were s ta ted  to  have c h a r a c t e r i s t i c s  compatible 

with regional m u l t ip l i e r s  in the l i t e r a t u r e . 7

In sum, the model o f fe r s  strong evidence of successful app l ica ­

b i l i t y  of the general s t ru c tu re  of  the Philadelphia  model (1971) to the 

Los Angeles SMSA, and warrants the s ta tu s  of a prototype for  modeling 

with, regard to 'small  areas  in the country.

The Model of Mississippi  S ta te

The Mississippi model, cons is t ing  of  39 behavioral equat ions, was 

est imated over the sample period from 1953 to 1970. The general s t r u c ­

tu re  of the model was analogous to the Philadelphia  model.

The model postu la ted  th a t  the  output of the  export sec to r  depended 

on the national  market and competitiveness of  production re su l t in g  from 

comparative advantages of the Mississippi economy. On the other  hand, 

the output  of the domestic-market-oriented sec tors  was re la ted  to 

regional demand as measured by three  va r iab les :  disposable income, gross

s t a t e  product,  and populat ion.  Labor demand re la t io nsh ip s  were estimated 

by employment equations spec i f ied  on the basis  of  a CES production func­

t ion .  As fo r  wage equations ,  the manufacturing wage r a t e  was determined 

by the national  manufacturing wage r a t e .  Wage ra te s  in other sectors  

were re la te d  to the manufacturing wage r a t e .  In add i t ion ,  the s t a t e  

unemployment r a t e  entered the wage equations as a proxy for  local labor 

market condit ions.  The model contained f ive  tax equations. Since tax

70. P. Hall and J .  A. L ic a r i ,  "Building Small Region Econometric 
Models: An Extension of Glickman's S truc ture  to Los Angeles," Journal
of Regional Science 14 (December 1974): 337-53.



bases were not easy to es t im ate ,  appropria te  proxies were subs t i tu ted  fo r  

tax bases in the tax equat ions. Effect ive  tax ra te s  and tax co l lec t ions  

fo r  the previous year  entered the tax sub-model as explanatory va r iab les .

In addit ion to OLS, I t e r a te d  Instrumental Variables ( IIV) were 

used to est imate the model. However, OLS est imates were considered 

b e t t e r  and were used in fo recas t ing .  The model was simulated and the 

simulation e r r o r  s t a t i s t i c s  were found to be low. The model tracked the 

growth of  the important va r iab les  over the sample period well.  The m ult i ­

p l i e r  ca lcu la ted  with the model indicated c y c l ic a l ly  less  sensi t iveness  

of the economy a t  the regional lev e l .  Forecasts with the model co rres ­

ponded c lose ly  to the p red ic t ions  made by the Wharton Quarterly Econo-
Q

metric Model.

In conclusion, a review of  these regional models reveals  t h a t  the

a r t  of  modeling is  in the process of development and very few ideas from

estab l ished  microeconomic theor ies  have so f a r  been incorporated into  

these models.

Q
F. Gerard Adams, Carl Garland Brooking, and Norman J .  Glickman,

"On the Spec if ica t ion  and Simulation of a Regional Econometric Model: A
Model of M iss iss ipp i ,"  The Review of Economics and S t a t i s t i c s  (August 
1975): 286-98.
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CHAPTER II I  

AN INTRODUCTION TO THE NEW YORK CITY MODEL

This chapter presents  a macroeconometric model fo r  New York City ,  

one which can be used f o r  studying the e f f e c t s  of exogenous shocks on 

the local economy and fo r  fo recas t ing  local economic and f i s c a l  va r iab le s .  

Analogous to o ther  regional models, t h i s  i s  primarily  a demand-oriented 

model deal ing with a p r iv a te  economy sec to r  and a local government sec­

to r .  The p r iv a te  economy sec tor  i s  made up of export-market-oriented,  

mixed-market-oriented, and local-market-or ien ted  i n d u s t r i e s .  The model 

contains 47 equat ions ,  including i d e n t i t i e s .  Several simulations and a 

forecas t ing  experiment are  performed with the model.

The Purposes of the Model

The purposes of  the m odelare  as follows: F i r s t ,  to develop a

broad framework fo r  a basic  accounting id e n t i ty  fo r  the c i t y .  This wil l 

en ta i l  est imation of  gross c i t y  product by industry and by government 

sec to r .  Second, to provide data pe r ta in ing  to employment and wages by 

industry ,  to demography, labor fo rce ,  major tax bases, and local govern­

ment expenditures.  This wil l  be useful to planners ,  i n d u s t r i a l i s t s ,  and 

f i s c a l  managers fo r  understanding the s t ru c tu re  of the local economy and 

f inances ,  and fo r  studying the growth and decline of the c i t y .
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Third, to  use the  estimated r e s u l t s  fo r  predic t ing  local economic 

and f i s c a l  va r iab les .  Thus, the model wil l serve as an e f f e c t iv e  tool 

in decision-making procedures.

Fourth, to study the impact of external  shocks on the local econ­

omy in terms of a m u l t ip l i e r  and o ther  e f fe c t s  re su l t in g  from exogenous 

changes. This involves simulating the model to  examine the e f f e c t s  of a 

change in GNP, intergovernmental a id ,  and real e s t a t e  tax r a t e .

Nature of the Model

Like other  macroeconometric regional models, the s t ru c tu re  of the 

New York City model i s  determined by i t s  app lica t ion  and by the a v a i l ­

a b i l i t y  of data .

The enumerated purposes require  th a t  the model be spec i f ied  fo r  

both p r iva te  and public  sec to rs .  Other requirements are :  F i r s t ,  i d e n t i ­

f i c a t io n  of export-market- , mixed-market-, and local-market-or iented 

in du s t r ie s  in order to determine what influence the national  economic 

growth has on the c i t y ' s  economy and the impact of an exogenous shock on 

the l a t t e r .

Second, disaggregation of in du s t r ie s  of p a r t i c u l a r  importance to 

the c i t y  in order to understand the pa t te rn  of local in du s t r ia l  develop­

ment. Accordingly, the  model comprises equations fo r  p r iva te  and public 

sec tors  and sp e c i f ie s  equations fo r  export-market- ,  mixed-market-,  and 

1ocal-market-oriented i n d u s t r i e s . ^

^See Appendix D.
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Data Constraints

Owing to  data c o n s t r a in t s ,  the s t ru c tu re  of the model i s  modified 

in several ways. F i r s t ,  an income-expenditure approach cannot be adopted 

because social  accounts are  not kept f u l ly  a t  the local l e v e l .  Data per­

ta in ing  to investment, expenditures,  corporate  p r o f i t ,  and exports and 

imports a t  the c i t y  level are  not ava i lab le .  Therefore, the model is

constructed u t i l i z i n g  the "output" approach (adding output by sec+or) ,
2

with the general s t ru c tu re  of  the Philadelphia model as guide.

Second, modification of  the theo re t ica l  s t ru c tu re  of  the  model 

owing to the paucity  of  data i s  r e f lec ted  in the sp e c i f ica t io n  of  the 

equations.  Data considerations require  th a t  the model be constructed 

p r in c ip a l ly  as demand-oriented. Thus, the p r iva te  economy sec to r  con­

s i s t s  of a s e t  of  "demand fo r  output" and "demand fo r  employment" equa­

t ions  by industry .  Relevant data per ta in ing to supply va r iab les  are  not 

ava i lab le  to construct  complete models fo r  output  or employment determi­

na tion.  The output of the export-market-oriented in d us t r ie s  i s  r e la ted  

to GNP, a su i tab le  proxy fo r  nat ional  f ina l  demand fo r  the  sec tora l  out­

put.  The output of the mixed-market-oriented indu s t r ie s  i s  dependent on

2
Although other  types of  regional models, fo r  example, economic 

base and input-output  models can be used fo r  fo recas t ing  and fo r  analys is  
of  the impact of exogenous shocks, they have l im i ta t io n s .  The economic 
base models present  conceptual and technical  problems regarding proper 
i d e n t i f i c a t io n  of sec tors  and s t a b i l i t y  of the b a s ic / se rv ice  r a t i o .  See
C. M. Tiebout, the Community Economic Base Study (New York: Committee
fo r  Economic Development, 1962). Despite i t s  su p e r io r i ty  over the eco­
nomic base model, the input-output  model has l im i ta t ion s  stemming from 
the assumption of f ixed c o e f f i c i e n t s .  See W. H. Miernyk, Elemehts of 
Input-Output Analysis , c i ted  in Carl Garland Brooking, "A Farm-Oriented 
Econometric Model of  the S ta te  of Mississippi" (Ph.D. d i s s e r t a t i o n ,  
Universi ty  of Pennsylvania, 1974), p. 2.



the proxy fo r  national  f ina l  demand and a local  variab le  used as a proxy 

fo r  local demand—e . g . ,  population.  The output  of the local-market-  

or ien ted  sec to rs  depends on personal income of res iden ts  of  the c i t y  or 

on gross c i t y  product or some o ther  local va r iab les .  Employment equa­

t ions  r e f l e c t  the demand fo r  labor by industry .  The labor force equation 

i s  the only supply equation in the model.

Due to various inadequacies in the appropriate  da ta ,  there  are a 

number of s t a t i s t i c a l  problems in est imating the equations.  F i r s t ,  a t  

the local l e v e l ,  t im e-se r ie s  data are not e a s i ly  ava i lab le .  Hence, the 

maximum number of  explanatory var iab les  in an individual equation does 

not exceed th ree .  In terms of  theory, the exclusion of a re levant  v a r i ­

able (or va r iab les )  from an equation may give r i s e  to spec i f ica t ion  

e r ro r .

S ta t i c  Nature

The model i s  s t a t i c  because lagged variab les  are not used to con­

s t r u c t  the equations.  This assumes th a t  the use of annual data may not 

enable the model to  e s t a b l i s h  t h e o r e t i c a l ly  good lag re la t io n sh ip s .  As 

s ta ted  e a r l i e r ,  q u a r te r ly  data fo r  only a few variables  a t  the local 

level a re  av a i lab le .

Approach to  the Model

As with most o ther  regional macroeconometric models, the present  

model adopts a top-down approach. According to th i s  approach, the i n f lu ­

ence o f  the national  va r iab les  on the local var iab les  i s  taken in to  

account and no allowance i s  made fo r  feedback from local var iab les  to 

national  va r iab le s .



Method of Estimation

The model i s  l o g - l in e a r  and i s  estimated by OLS. I t  i s  worth 

noting here th a t  a review of e a r l i e r  models ind ica tes  th a t  OLS, TSLS, and 

other  methods used to est imate  s im i la r  systems of equations y ie lded com­

parable r e s u l t s .

In a number of equations in the model, i t  i s  found th a t  there  i s  

s e r i a l  c o r re la t io n  of the  disturbances when tes ted  by the Durbin-Watson 

s t a t i s t i c .  This i s  to be expected because the model i s  based on time 

s e r i e s  da ta .  I f  s e r i a l  co r re la t io n  i s  de tected ,  the Hildreth-Lu proce­

dure i s  one of the commonly used methods of el iminating i t .  Accordingly, 

most of the equations with s e r i a l l y  corre la ted  disturbances are  corrected 

using the Hildreth-Lu procedure. These correc t ions  are necessary fo r
3

obtaining e f f i c i e n t  est imated c o e f f i c i e n t s .

S t a t i s t i c a l  Evaluation of the Model

The equations of  the model are  evaluated by the measure of good- 
2

ness of f i t  such as R and a s ign i f icance  t e s t  such as the t - t e s t .  In 

add i t ion ,  the performance of the model is  te s ted  by conducting a h i s t o r i ­

cal simulation ( i . e . ,  a simulation from 1968 through 1975) and then 

examining how closely  the simulated value of each endogenous variab le  

t racks the h i s to r ic a l  data  s e r i e s .  One q u an t i t a t iv e  measure of the devi­

at ion of the simulated var iab le  from the corresponding data s e r ie s  in 

percentage terms i s  ca l led  Root Mean Square Percent Error (RMS percent  

e r r o r ) .  RMS percent  s imulation e r ro r  i s  computed fo r  each of the

3
R. S. Pindyck and D. L. Rubinfeld, Econometric Models and Eco­

nomic Forecasts (New York: McGraw-Hill, 1976), p. 112.
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endogenous var iab les  in the  model. The e r ro r  i s  defined as follows:

•  100RMS percent  e r ro r  -
t=l

Ys = simulated value of Y

Ya = actual  value of Yt  

T = number o f  periods in the s im u la t io n .4

Another such measure of  simulation e r r o r  i s  ca l led  Mean Absolute Percent 

Error (MAPE). MAPE i s  a lso  computed fo r  each of  the endogenous var iab les  

in the model. This i s  done because MAPE s t a t i s t i c s  fo r  some o ther  

regional models are  ava i lab le  fo r  comparison.

Jzl •100
N

_ J , L

Y!j. = i endogenous var iab le  pred ic ted  by the model
J so lu t ion .

A
Y . . = the actual  value of the i endogenous v a r iab le .* \J

5
N = number of periods in the s imula tion.

Simulations

Several simulations are performed to  study the s e n s i t i v i t i e s  of 

the local economy to changes in gross national  product and to changes in

4I b i d . , pp. 314-20.
5
Glickman, Econometric Analysis of  Regional Systems, p. 68.
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policy var iab les .  In add i t ion ,  the model i s  used to  fo re c a s t  local v a r i ­

ables fo r  the period between 1976 and T978.

An Overview of the Model

The model i s  constructed fo r  the f ive  boroughs of  New York City.

I t  i s  b u i l t  around the gross product i d e n t i ty  and cons is t s  of  47 equa­

t io n s ,  including i d e n t i t i e s .  The sample covers the period between 1960 

and 1975. To f a c i l i t a t e  the understanding of the model, desc r ip t ions  of 

the dependent and explanatory v a r iab le s ,  and the equations are  given. 

Gross product i d e n t i ty  i s  wri t ten  as:

GCP = QM + QC + QF + QTU + QWRS + QFSLG

where

GCP = gross c i t y  product 

QM = output,  manufacturing 

QC = output,  construct ion

QF = output,  f inance,  insurance, and real  e s t a t e  

QTU = output,  t r an sp o r ta t io n ,  and u t i l i t i e s  

QWRS = output,  wholesale and r e t a i l  t rad e ,  and serv ices 

QFSLG = output,  f ede ra l ,  s t a t e ,  and local governments

Private  Sector

The model cons is ts  of equations fo r  two pr incipal  s e c to r s ,  namely, 

p r iva te  and local government. The p r iva te  sec tor  cons is t s  of f ive  major 

indus t r ie s  c l a s s i f i e d  in to  three  ca tegor ies  according to the market(s)
g

they serve.  Finance, insurance, and real  e s t a t e  c o n s t i tu t e  the

®See Appendix D.
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export-market-oriented sector  as i t s  output depends primarily  upon 

national  demand represented by gross national  product .^  The three indus- 

t r i e s - - c o n s t r u c t io n ,  t r anspor ta t ion  and u t i l i t i e s ,  wholesale and r e t a i l  

t rade and se rv ice s - -a re  components of the local-market-oriented se c to r .

The output of these indus t r ie s  depends on local demand represented by 

gross c i t y  product or personal income or some other  va r iab le s .  Manu­

fac tu r ing  is  t r ea ted  as a mixed-market-oriented sector  serving both local 

and national  markets. The local demand, represented by population,  and 

the national demand, represented by GNP, determine manufacturing output.

The model cons is t s  of equations fo r  output,  employment, and aver­

age wage ra te  by the aforementioned major industry .  In addit ion ,  a 

number of  equations fo r  subsectors which belong to  these major indus­

t r i e s  are spec i f ied .  These subsectors are considered e i t h e r  export-  

market-oriented. or mixed-market-oriented depending on. the type of
o

market(s) they are assumed to  serve.

Local Government Sector

In the local government sec to r ,  the equations are specif ied  for  

local government expenditures and the real e s t a t e  tax and sales  tax bases. 

In add i t ion ,  equations are spec i f ied  fo r  personal income tax co l lec t ions

^Although, s t r i c t l y  speaking, the real e s t a t e  sec to r  is  a local
one, I have not t r ea te d  i t  as such. The U.S. Department of  Commerce con­
s ide rs  f inance,  insurance,  and real e s t a t e  as one major industry group.
Therefore,  data fo r  the  industry  group are  lumpy. Lumpiness of data 
could a f f e c t  the r e s u l t s .

g
The assumptions upon which subsectors are  c l a s s i f i e d  as e i t h e r  

export-market-oriented or mixed-market-oriented are discussed in Appendix
D.



and government output. Although the p r iva te  economy and local government 

sec tors  are  not f u l l y  in teg ra ted ,  the two sec to rs  are linked by gross 

product i d e n t i ty  and by the use of personal income of res iden ts  (PY) as 

an explanatory va r iab le  in the equations fo r  p r iva te  and local government 

sec to rs .

F ina l ly ,  the model contains a labor force equation, an unemploy­

ment r a t e  equation, and a number of i d e n t i t i e s .  The i d e n t i t i e s  c lose  the 

model.

An Overview of the Model Equations

Dependent Variables

Output, manufacturing in New York 
City in curren t  do l la r s  (QM).

Output, construct ion in New York 
City in constant  d o l la r s  (QCC).

NRHC.

Output, f inance,  insurance, and 
real e s t a t e  sec to r  in New York 
City in cu r ren t  d o l la r s  (QF).

Output, t ranspor ta t ion  and u t i l i ­
t i e s  in New York City in curren t  
d o l la r s  (QTU).

Explanatory Variables

Gross national  product in curren t  
d o l la r s  (GNP), population of  New 
York City (POP).

Number of new re s id en t ia l  un i ts  
completed in New York City (NRHC), 
new manufacturing investment in 
New York City in constant  do l la rs  
(NMI), construct ion  cos t  index fo r  
New York City (CC).

Mortgage i n t e r e s t  r a t e  charged by 
the City Bank of New York (MIR), 
personal income of res id en ts  of 
New York City in curren t  d o l la r s  
(PY).

GNP.

Gross City Product in cu rren t  
d o l la r s  (GCP).

Output, wholesale and r e t a i l  t rad e ,  PY. 
and serv ices  in New York City in 
curren t  d o l la r s  (QWRS).



Dependent Variables

Employment, manufacturing in New 
York City (EM).

Employment, Construction in New 
York City (EC).

Employment, f inance,  insurance, 
and real e s t a t e  in New York City 
(EF).

Employment, t ranspo r ta t io n  and 
u t i l i t i e s  in New York City (ETU).

Employment, wholesale and r e t a i l  
t rade ,  and services in New York 
City (EWRS).

Employment, apparel production 
in New York City (E23).

Employment, p r in t ing  and publ ish­
ing in New York City (E27).

Employment, l ea th e r  production 
in New York City (E31).

Employment, a i r  t ranspor ta t ion  
in New York City (E45).
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Explanatory Variables

Output, manufacturing in New York 
City in constant  d o l la r s  (QMC), 
Ratio of  r a t e  on AAA Corporate 
Bonds to Average money wage r a t e  
in manufacturing in New York City 
(R/MAWMN).

Output, construct ion  in constant  
d o l la r s  (QCC), Ratio of r a t e  on AAA 
Corporate Bonds to Average money 
wage r a t e  in construct ion  in New 
York City (R/MAWCN).

Output, f inance,  insurance,  and 
real e s t a t e  in New York City in 
constant  d o l la r s  (QFC), Ratio of 
r a t e  on AAA Corporate Bonds to 
Average money wage r a t e  in f inance,  
insurance, and real  e s t a t e  in New 
York City (R/MAWFN).

Output, t ran sp o r ta t io n  and u t i l i ­
t i e s  in New York City in constant  
d o l la r s  (QTUC), Ratio of r a t e  on 
AAA Corporate Bonds to Average 
money wage r a t e  in t r an sp o r ta t io n  
and u t i l i t i e s  in New York City 
(R/MAWTUN).

Output, wholesale and r e t a i l  t r ad e ,  
and serv ices  in New York City  in 
constant  d o l la r s  (QWRSC), Rate on 
AAA Corporate Bonds (R), Average 
money wage r a t e  in wholesale and 
r e t a i l  t r ad e ,  and serv ices  in New 
York City (MAWWRSN).

Employment, apparel production in 
the  r e s t  of the nation (E23R), POP.

Employment, p r in t ing  and publishing 
in the r e s t  of  the nation (E27R), 
POP.

Employment, l ea th e r  production in 
the r e s t  of  the nation (E31R), POP.

Employment, a i r  t r an sp o r ta t ion  in 
the r e s t  of  the nation (E45R).



Dependent Variables

Employment, communications in 
New York City (E48).

Employment, banking in New York 
City (E60).

Employment, secu r i ty  and commodity 
brokers, and serv ices in New York 
City (E62).

Employment, legal se rv ices  in New 
York City (E81).

MAWMN.

MAWCN.

MAWFN.

MAWTUN.

MAWWRSN.

Assessed Value of Real Estate  in 
curren t  d o l la r s  (AVRE).

Retail sa les  in curren t  do l la r s  
(RTS).

Personal Income Tax c o l lec t ion s  
in curren t  do l la r s  (PITC).
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Explanatory Variables

Employment, communications in the 
r e s t  of  the nation (E48R).

Employment, banking in the r e s t  of 
the nation (E60R), POP, Domestic 
bank deposi ts  (BD).

Dollar value of s e c u r i t i e s  sold in 
the New York Stock Exchange (SD).

Employment, legal services  in the 
r e s t  of  the nation (E81R).

Average money wage r a t e  in manufac­
tur ing in the nation (MAWMUS), 
Adjusted New York City unemployment 
r a te  (UNRA).

Average money wage r a t e  in construc­
t ion  in the nation (MAWCUS), UNRA.

Average money wage r a t e  in f inance,  
insurance,  and rea l  e s t a t e  in the 
nation (MAWFUS), New York City 
unemployment r a t e  (UNR).

Average money wage r a t e  in t ranspor­
ta t io n  and u t i l i t i e s  in the nation 
(MAWTUUS), UNRA.

Average money wage ra te  in wholesale 
and r e t a i l  t r a d e ,  and serv ices  in 
the na t ion ,  UNRA.

PY

PY

Personal income of  res iden ts  of New 
York City minus t r a n s f e r  payments 
in cu rren t  d o l la r s  (PYMT).

Local Government expenditures Locally ra ised  revenues in curren t
in curren t  do l la r s  (LGEXP). d o l la r s  (LGREV), Intergovernmental

aid (INTGA), per cap i ta  income of 
New York City res iden ts  (PCI).
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Dependent Variables Explanatory Variables

Output, Federal ,  S ta te ,  and Local LGEXP.
Governments (QFSLG).

PY. GCP.

Labor force  (LF). UNR.

UNR. Unemployment r a t e  in U.S. c i t i e s
(UNRUS).

I d e n t i t i e s

GCP = QM + QC + QF + QTU + QWRS + QFSLG

QMC = QM/CPI

QCC = QC/CPI

QFC = QF/CPI

QTUC = QTU/CPI

QWRSC = QWRS/CPI

where CPI = Consumer Price Index fo r  New York and 
New Jersey area

TEMP = EM + EC + EF + ETU + EWRS + LGEMP + FSEMP

where TEMP = Total City Employment
LGEMP = Local Government Employment
FSEMP = Federal and S ta te  Government Employment

EMR = Residual employment, manufacturing

where EMR = EM - (E23 + E27 + E31)

EFR = Residual employment, f inance ,  insurance, and real  e s t a t e

where EFR = EF - (E60 + E62)

ETUR = Residual employment, t r an sp o r ta t ion  and u t i l i t i e s

where ETUR = ETU - (E45 + E48)

EGOV = LGEMP + FSEMP
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LGREV = RETC + STC + PITC + REVRES

where RETC = Real e s t a t e  tax co l lec t io n s
STC = General sa les  tax co l lec t ions  

PITC = Personal income and commuter tax co l lec t io n s  
REVRES = Residual lo ca l ly  ra i sed  revenues

RETC = RETR*AVRE

where RETR = Effec t ive  rea l  e s t a t e  tax ra te  (RETC/AVRE)

STC = STR*RTS

where STR = Effec t ive  sa les  tax r a te  (STC/RTS)

Exogenous Variables

Label Description

BD = Bank deposi ts  (domestic) in New York City

CPI = Consumer p r ice  index fo r  New York and New Jersey area

CC = Construction cos t  index fo r  New York City

E23R = Employment in apparel production in the r e s t  of  the nation

E27R = Employment in p r in t in g  and publishing in the r e s t  of  the 
nation

E31R = Employment in lea th e r  production in the r e s t  of  the nation

E45R = Employment in a i r  t r an sp o r ta t io n  in the r e s t  of  the nation

E48R = Employment in communications in the r e s t  of the nation

E60R = Employment in banking in the r e s t  of the nation

E81R = Employment in legal se rv ices  in the r e s t  of the nation

EGO V = Employment in government

INTGA = Intergovernmental aid

GNP = Gross na tional  product

MIR = Mortgage i n t e r e s t  r a te

MAWMUS = Average money wage r a t e  in manufacturing in the nation



Label Description

MAWCUS = Average money wage r a t e  in construct ion in the nation

MAWFUS = Average money wage r a t e  in f inance,  insurance, and real
e s t a t e  in the nation

MAWTUUS = Average money wage r a t e  in t ransp o r ta t io n  and u t i l i t i e s  in
the nation

MAWWRSUS = Average money wage r a t e  in wholesale and r e t a i l  t r ad e ,  and
serv ices in the nation

NMI = New manufacturing investment in constant  d o l la r s  in New York
City

POP = Population of New York City

PCI = Per cap i ta  income of  res iden ts  of New York City

PYMT = Personal income of res iden ts  of  New York City minus t r a n s fe r
payments

R = Rate on AAA corporate  bonds

REVRES = Locally ra ised  res idual  revenues

RETR = Real e s t a t e  tax r a t e  ( e f fe c t ive )

STR = Sales tax r a t e  (e f fe c t iv e )

SD = Dollar  value of s e c u r i t i e s  sold in the New York Stock
Exchange

UNRUS = Unemployment r a t e  in U.S. c i t i e s

Sectors

Private  Sector

A. Output

1. Manufacturi ng

2. Construction

3. New re s id e n t ia l  housing u n i t s  completed

4. Finance, Insurance, and Real Estate



5. Transportation and u t i l i t i e s

6. Wholesale and Retail Trade, and Services

B. Employment

1. Manufacturing

a.  Total

b. Apparel

c. P r in t ing  and Publishing

d. Leather production

e. Residual Employment^

2. Construction

a. Total

3. Finance, Insurance, and Real Estate

a. Total

b. Banking

c. Securi ty  and commodity brokers, and Services

d. Residual Employment

4. Transportation and U t i l i t i e s

a. Total

b. Air Transportation

c.  Communications

d. Residual Employment

5. Wholesale and Retail Trade, and Services

a. Total

b. Legal Services

c. Residual Employment

g
Equations are not  est imated fo r  res idual  employment.



C. Wages

1. Manufacturing

2. Construction

3. Finance, Insurance,  and Real Estate

4. Transportation and U t i l i t i e s

5. Wholesale and Retail Trade, and Services

Local Government Sector

A. Real Estate  Tax Base

B. Sales Tax Base

C. Personal Income Tax Collect ions

D. Local Government Expenditures

E. Government Output

Other

A. Personal Income of New York City Residents

B. Labor Force

C. Unemployment Rate



ffl
S-

ib
tS

H
M

bt
-a

Lb
i-O

bh
i&

H
lb

 
=d

O
O

CHART 1

A LOGIC DIAGRAM OF THE NEW YORK CITY MODEL

BIS

IHT
GA

EWBSQWRS

M L

CC

EHQM

POP

GNP

Circ les  in d ica te  exogenous and policy var iab les .



Variables in the Diagram

Label Description

AVRE = Assessed value of taxable real  e s t a t e

CC = Construction cos t  index fo r  New York City

EC = Employment, construct ion

EF = Employment, f inance ,  insurance,  and real e s t a t e

EM = Employment, manufacturing

ETU = Employment, t ran sp o r ta t io n  and u t i l i t i e s

EWRS = Employment, wholesale and r e t a i l  t rad e ,  and services

GCP = Gross c i t y  product

GNP = Gross national  product

INTGA = Intergovernmental aid

LGEXP = Local government's operating expenditures

LF = Labor force

LGREV = Locally ra i sed  revenues

MAWCN = Average money wage r a t e  in cons t ruc t ion ,  New York City

MAWFN = Average money wage r a t e  in f inance,  insurance,  and real
e s t a t e ,  New York City

MAWMN = Average money wage r a t e  in manufacturing, New York City

MAWTUN = Average money wage r a t e  in t ranspor ta t ion  and u t i l i t i e s ,
New York City

MAWWRSN = Average money wage r a t e  in wholesale, and r e t a i l  t rad e ,
and se rv ice s ,  New York City

MAWCUS = Average money wage r a t e  in construct ion in the nation

MAWFUS = Average money wage r a te  in f inance,  insurance,  and real
e s t a t e  in the nation

MAWMUS = Average money wage r a te  in manufacturing in the nation
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Label Description

MAWTUUS = Average money wage ra te  in t ranspor ta t ion  and u t i l i t i e s  in
the nation

MAWWRSUS = Average money wage r a t e  in wholesale and r e t a i l  t r a d e ,  and 
services in the nation

MIR = Mortgage i n t e r e s t  r a t e  charged by the City Bank

NRHC = New re s id e n t ia l  housing un i ts  completed

NMI = New manufacturing investment

POP = Population of New York City

PY = Personal income of  the res iden ts  of New York City

PYMT = Personal income minus t r a n s fe r  payments

PITC = Personal income tax co l lec t ions

PCI = Per cap i ta  income of  the c i t y ' s  res iden ts

QC = Output, construct ion

QF = Output, f inance,  insurance, and real e s t a t e

QM = Output, manufacturing

QTU = Output, t r an sp o r ta t ion  and u t i l i t i e s

QWRS = Output, wholesale,  r e t a i l  t r ade ,  and services

QFSLG = Output, f e d e ra l ,  s t a t e ,  and local governments

R = AAA corporate  bond r a te

RTS = Retail sa les

REVRES = Revenues, residual

UNR = Unemployment r a t e ,  New York City

UNRUS = Unemployment r a t e ,  U.S. c i t i e s .
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CHAPTER IV

THE MODEL: SPECIFICATION, RESULTS,

AND DISCUSSION

The th eo re t ica l  basis and the s t a t i s t i c a l  in te rp re ta t io n  of the 

equat ions ,  along with the est imated r e s u l t s ,  are  presented in th i s  chap­

t e r .  As s ta ted  e a r l i e r ,  the model deals with p r iva te  and local govern­

ment sec to rs .  Each sec to r  i s  now considered,  in tu rn ,  to develop the 

exact  sp ec i f ic a t io n  of the equations for  t h a t  sec to r .  (For an overview 

of  the model, the reader  i s  re fe r red  to Chapter 3, p. 24).

Pr ivate  Sector

Output Equations

Output equations show th a t  output i s  determined by demand alone.

In specifying the output equat ions ,  i t  i s  postulated  th a t  there  are 

always excess c ap ac i t ie s  in in d u s t r ie s .

Supply responds to demand without any con s t ra in t .  Furthermore, 

the textbook d e f in i t io n  th a t  demand i s  r e la te d  to pr ices  could not be 

adhered to .  Nor i s  any d i s t in c t io n  made between consumption and inv es t ­

ment goodsJ

^ a t a  pe r ta in ing  to output pr ices  are  not ava i lab le .  Likewise, 
data  fo r  investment goods are  not e a s i ly  a v a i lab le .  The U.S. Department 
of  Commerce publishes data fo r  investment in manufacturing annually. For 
o ther  major in d u s t r i e s ,  s im i la r  data are not published annually by the 
U.S. Department of Commerce. Thus, data c on s t ra in ts  preclude the use of 
output  pr ices  and investment goods as var iab les  in the model.
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Manufacturing

Manufacturing output i s  r e la te d  to a measure of external  demand

represented by gross national  product and to a measure of local demand

represented by population.  The output i s  p os i t iv e ly  r e la ted  to both
2

explanatory va r iab les .  The estimated equation is  expressed as:

In QM = -18.4878 + 2.8577 In POP + 0.3081 In GNP 

(-2 .79)* (3.94)* (9.74)*

R2 = 0.863 DW = 1.89 SER = 0.0374

QM = Output, manufacturing 

POP = Population, New York City 

GNP = Gross national  product

Note: The f igures  in the parentheses represent  t  values;  an a s t e r i s k

ind ica te s  th a t  the t  value i s  s t a t i s t i c a l l y  s ig n i f i c a n t  a t  5 percent or 
2

l e s s .  R i s  the c o e f f i c i e n t  of mult ip le  de termination, adjusted fo r  the 

number of degrees of freedom. DW represents  the Durbin-Watson s t a t i s t i c .  

SER i s  the standard e r ro r  of the est imate .  RH0 is  shown fo r  those equa­

t ions  estimated by the Hildreth-Lu procedure.

2
I regressed QM on GNP and personal income of the c i t y ' s  res iden ts  

( representing a measure of local demand fo r  manufacturing output) .  The 
est imated coe f f ic ien t s  did not have the th e o r e t i c a l ly  expected signs.  The 
Philadelphia  model i s  a lso  a demand-oriented model using population in 
more than one equation fo r  manufacturing and nonmanufacturing sec to rs .  See 
Glickman, Econometric Analysis of Regional Systems, pp. 78-84. The model 
of the  S ta te  of Mississippi  a lso  uses population as an explanatory v a r i ­
able in the output equation fo r  f inance,  insurance, and real  e s t a t e .  See 
Brooking, "A Farm-Oriented Econometric Model of the S ta te  of M iss iss ipp i ,"  
p. 19. However, in the l i t e r a t u r e ,  no theo re t ica l  j u s t i f i c a t i o n  i s  given 
e x p l i c i t l y  fo r  the use of  population as an explanatory var iab le  in the 
output equations.
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The local demand represented by POP has been found to have a large 

e f f e c t  on QM. By c o n t r a s t ,  the e f f e c t  of  GNP on QM is  not la rg e .  I f  we 

assume th a t  POP will  remain constan t ,  QM would increase in response to a
y

growth of GNP. The responsiveness of QM to a v a r ia t io n  in GNP would 

increase i f  the industry  gradual ly  obtains  a l a rg e r  share of  the national  

market. This depends on various f ac to rs  including increased competi t ive­

ness of the industry.

Construction

The output of the  industry i s  re la te d  to some measures of local 

demand. These measures are :  new manufacturing investment, new res iden­

t i a l  un i ts  completed, and construct ion cos t  index. The growth of  new manu­

fac tur ing  investment, r a i s in g  the demand fo r  manufacturing space, a lso 

increases the demand fo r  construct ion  a c t i v i t i e s .  The number of res iden­

t i a l  un i ts  completed ind ica tes  a demand fo r  construct ion  a c t i v i t i e s .  

Therefore, the model pos tu la tes  t h a t  these two va r iab les  are  p os i t ive ly  

re la te d  to indu s t ry 's  output.  The construct ion co s t  index i s  used as a 

proxy fo r  the output p r ice .  The estimated equation i s  expressed in the 

following form:

In QCC = 4.7604 + 0.0634 In NRHC + 0.1904 In NMI + 0.2132 In CC 

(5.53)* (1.24) (1.83)* (2.11)*

R2 = 0.425 DW = 1.66 SER = 0.0573

QCC = Output in constant  d o l l a r s ,  construct ion  

NRHC = New r e s id e n t ia l  housing u n i t s  completed

NMI = New manufacturing investment in constant  do l la r s  

CC = Construction cost  index
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The c o e f f i c i e n t  of NRHC is  small and s t a t i s t i c a l l y  in s ig n i f i c a n t .  

Although data show th a t  the number of new res id en t ia l  un i ts  completed 

annually were considerably lower in the seventies than in the ear ly  and 

m id -s ix t ie s ,  no c le a r  trend in NRHC over the years i s  observable. The 

low e l a s t i c i t y  of QCC with respec t  to NMI suggests th a t  an increase  in 

NMI does not lead to a subs tan t ia l  increase in construct ion  a c t i v i t i e s .
3

CC has the unexpected sign.

New Residential  Units Completed

The model spec i f ies  equations fo r  new re s id en t ia l  un i ts  completed 

based on the premise t h a t  the e f f e c t iv e  demand fo r  housing is  dependent 

on personal income of the c i t y ' s  res iden ts  and mortgage i n t e r e s t  r a t e . ^

3
An explanation for  t h i s  perverse sign may be given as follows:

QCC includes p r iva te  and public r e s id en t ia l  construct ion a c t i v i t i e s .  As 
fo r  p r iva te  cons t ruc t ion ,  the ava i lab le  evidence suggests t h a t  the demand 
fo r  housing serv ices  i s  p r i c e - e l a s t i c .  Muth f inds  t h a t  the p r i c e - e l a s t i c -  
i t y  of housing demand i s  about -1 when real  income i s  held constan t .  See 
Richard F. Muth, "Urban Residential  Land Use and Housing Market," in 
Issues in Urban Economics, ed. Harvey S. Pari o f f  and Wingo Lowden J r .  
(Baltimore: Johns Hopkins Press , 1968), p. 286. No s tud ies  regarding
the p r ice  e l a s t i c i t y  of non-res identia l  construct ion a c t i v i t i e s  can be 
c i ted  here in support of  the perverse sign.  Nevertheless,  the demand fo r  
non-res iden t ia l  construction a c t i v i t i e s  ( i . e . ,  commercial, i n d u s t r i a l ,  
and public construct ion)  can be assumed to be a funct ion of a myriad of 
va r iab les  including cost  of space, which should be a ffec ted  by cos t  of 
construct ion .  Public construct ion a c t i v i t i e s ,  both r e s id e n t ia l  and non- 
r e s i d e n t i a l ,  a re  la rge ly  dependent on intergovernmental a id ,  the local 
government's budgetary condit ions,  and pro jec ts  and programs of the Port  
Authority.

4
People make housing decisions on the basis  of t h e i r  expected 

income over t h e i r  l i f e  cycle. Therefore, permanent income, r a th e r  than 
curren t  income, probably would be a more appropria te  va r iab le .  However, 
no measure of permanent income was ava i lab le .  Therefore ,  cu rren t  income 
i s  used in the  model. See Dick Netzer, Economics and Urban Problems (New 
York: Basic Books In c . ,  1970), pp. 104-105.
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The l a t t e r  represents  cos t  and a v a i l a b i l i t y  of construct ion  funds. The 

estimated equation i s  in the following form:

In NRHC = 7.0561 + 0.0822 In PY - 2.4353 In MIR 

(7.48)* (0.76) (-5.31)*

R2 = 0.694 DW = 0.84 SER = 0.2506

NRHC = New r e s id e n t ia l  housing un i ts  completed 

PY = Personal income of New York C i ty ' s  res iden ts  

MIR = Mortgage i n t e r e s t  ra te

NRHC varies  p o s i t iv e ly  with PY and negat ively with MIR. The coef­

f i c i e n t  of PY i s  s t a t i s t i c a l l y  i n s ig n i f i c a n t ,  as one might expect in view 

of  the f a c t  t h a t  most of the c i t y ' s  res iden ts  are  r e n te r s .  Moreover, a 

mere r i s e  in PY does not provide adequate incentive  to inves t  in new 

houses in the c i t y .  Substant ia l  population lo s s ,  building abandonments, 

d e te r io ra t io n  of  housing s tocks—a l l  these have contr ibuted to an unfavor­

able  r e s id e n t ia l  climate ( i . e . ,  one t h a t  discourages housing investment). 

MIR is  found to have s i g n i f i c a n t  e f f e c t  on NRHC. I t  i s  thus evident t h a t  

an appropria te  i n t e r e s t  r a t e  policy i s  an e f f e c t iv e  tool fo r  promoting 

housing demand in the c i t y .

Finance, Insurance, and Real Estate

The demand fo r  the services  of th i s  industry  responds p os i t iv e ly  

to an increase in the national  demand fo r  loans, investment, t rad ing  in 

s e c u r i t i e s  and insurance. In sho r t ,  the output  of the  industry  responds

^Harry W. Richardson, Urban Economics (Hinsdale,  111.: Dryden
Press ,  1978), p. 256.
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to a va r ia t ion  in national  economic a c t i v i t i e s .  Since such a c t i v i t i e s  

are  dependent on the level of GNP, a p os i t iv e  re la t io n sh ip  i s  e s tab l ished  

between the output and GNP. The equation is  est imated as

In QF = 4.6706 + 0.7681 In GNP 

(7.10)* (8.05)*

R2 = 0.966 SER = 0.0513 RHO = 0.599

QF = Output, f inance,  insurance,  and real  e s t a t e  

Note: RHO is  the c o e f f i c i e n t  of  au to -c o r re la t io n .

QF increases a t  a slower r a t e  than GNP. This suggests t h a t  growth 

of QF would increase i f  the industry  secures continuously a l a rg e r  share 

of  the national  market than what i t  has a t  p resen t .  One way to achieve 

t h i s  goal i s  to  increase  i t s  competit iveness v i s - a -v i s  the nation.

Transportation and U t i l i t i e s

The volume of goods and se rv ices  exchanged depends on economic 

a c t i v i t i e s  in the c i t y  and the exchange of goods and serv ices  e n ta i l s  

movement of goods and people. The l a t t e r  i s  f a c i l i t a t e d  by t r an sp o r ta ­

t ion  se rv ices .  Likewise, the demand fo r  u t i l i t i e s  va r ies  with a v a r i a ­

t ion  in construct ion and o ther  economic a c t i v i t i e s .  Since the level of 

economic a c t i v i t i e s  in the c i t y  i s  dependent on gross c i t y  product , the 

l a t t e r  i s  considered as a measure of demand fo r  the serv ices  of  the 

industry .  The output equation i s  estimated in the following form:
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In QTU = -3.5159 + 1.114 In GCP 

(-9.16)* (31.95)*

R2 = 0.986 DW = 2.22 SER = 0.0346

QTU = Output, t ran sp o r ta t io n  and u t i l i t i e s

The c o e f f i c i e n t  of GCP i s  t e s ted  and found to be s ig n i f i c a n t ly  

g rea te r  than 1. Therefore, QTU grows a t  a f a s t e r  r a t e  than the r a t e  of 

growth of  GNP.

Wholesale and Retail Trade, and Services

The combined wholesale and r e t a i l  t r a d e ,  and serv ices  i s  a lo ca l -  

market-or iented sec to r .  Therefore, output  changes in response to a 

change in the local demand. Personal income of the c i t y ' s  res iden ts  (PY) 

is  considered as a measure of the local demand. The estimated output 

equation i s  in the following form:

In QWRS = -0.0486+ 0.9564 In PY 

(-0.59) (121.05)*

R2 = 0.999 SER = 0.0079 RHO = -0.018

QWRS = Output, wholesale and r e t a i l  t r a d e ,  and services

The extremely good f i t  of  the equation and the very high t  value 

of the c o e f f i c i e n t  of  PY suggest t h a t  personal income i s  a good measure 

of the local demand. Disposable income would have been a b e t t e r  measure. 

However, data fo r  disposable income fo r  the c i t y ' s  res id en ts  are  not 

ava i lab le .
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There are  13 employment equations in the model, f ive  of them fo r  

f ive  major in d u s t r ie s .  These f ive  employment equations are  specif ied  

according to the same p os tu la te s .  The re la t io n sh ip s  represen t  demand fo r  

labor by industry .  Since the demand fo r  labor i s  derived from the demand 

fo r  f ina l  goods and s e rv ice s ,  the former var ies  p o s i t iv e ly  in response 

to a va r ia t ion  in the l a t t e r .  Further ,  i t  i s  assumed th a t  labor and 

cap i ta l  are  su b s t i tu t a b le  and th a t  the ex ten t  of s u b s t i t u t a b i l i t y  depends 

on t h e i r  r e l a t i v e  cos t .  The var iab le  representing r e l a t i v e  cos t  i s  the 

r a t i o  of  a proxy fo r  the cost  of cap i ta l  to  the cost  of  labor.  This 

va r iab le  i s  assumed to have a pos i t ive  re la t ion sh ip  with demand fo r  labor. 

The ra t io n a le  behind t h i s  assumption i s  th a t  an increase  in the r a t i o  

implies a f a l l  in the r e l a t i v e  cos t  of labor ,  re su l t in g  in su b s t i tu t io n  

of labor fo r  c a p i t a l .  Conversely, a decrease in the r a t i o  ind ica tes  a 

r i s e  in the r e l a t i v e  cos t  of labor and causes a su b s t i tu t io n  of capi ta l  

fo r  labor.  The supply side  of employment determination i s  not considered. 

The estimated employment equations are  as follows:

Manufacturing

In EM = -2.4291 + 1.0146 In QMC + 0.0238 In R/MAWMN 

(-2 .04)* (15.41)* (0.23)

R2 = 0.969 SER = 0.0294 RHO = -0.1

EM = Employment, manufacturing 

QMC = Output in constant  d o l l a r s ,  manufacturing 

MAWMN = Average money wage r a t e ,  manufacturing

R = AAA corporate  bond r a t e ,  proxy fo r  cost  of capi ta l
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Construction

In EC = -0.42007 + 0.8189 In QCC + 0.1265 In R/MAWCN 

(-0.32) (5.15)* (0.97)

R2 = 0.769 SER = 0.0463 RHO = 0.5

EC = Employment, construct ion  

QCC = Output in constant  d o l l a r s ,  construct ion 

MAWCN = Average money wage r a t e ,  construct ion

Finance, Insurance, and Real Estate

In EF = 4.3999 + 0.2498 In QFC + 0.1086 In R/MAWFN 

(3.15)* (1.85)* (1.03)

R2 = 0.775 SER = 0.0272 RHO = 0.799

EF = Employment, f inance ,  insurance,  and real  e s t a t e

QFC = Output in constant  d o l l a r s ,  f inance,  insurance, and real 
e s t a t e

MAWFN = Average money wage r a t e ,  f inance ,  insurance,  and real 
e s t a t e

Transportation and U t i l i t i e s

In ETU = -53.4608 + 0.7447 In QTUC + 0.1195 In R/MAWTUN 

(-4.42)* (4.37)* (3.76)*

R2 = 0.948 SER = 0.0147 RHO = 0.999

ETU = Employment, t r a n s p o r t a t io n ,  and u t i l i t i e s  

QTUC = Output in constant  d o l l a r s ,  t r a n s p o r t a t io n ,  and u t i l i t i e s  

MAWTUN = Average money wage r a t e ,  t r a n s p o r ta t io n ,  and u t i l i t i e s
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Wholesale and Retail Trade, and Services

In EWRS = 4.6448 + 0.1591 In R + 0.3743 In QWRSC- 0.1508 In MAWWRSN 

(8.57)* (4.01)* (4.23)* (-6.47)*

R2 = 0.863 DW = 1.54 SER = 0.0347

EWRS = Employment, wholesale and r e t a i l  t r a d e ,  and services

QWRSC = Output in constant  d o l l a r s ,  wholesale and r e t a i l  t rade ,  
and serv ices

MAWWRSN = Average money wage r a t e ,  wholesale and r e t a i l  t rade ,  and 
services

The magnitudes of the est imated c o e f f i c i e n t s  of QMC, QCC and QTUC 

indicate  th a t  an output expansion policy i s  an e f f e c t iv e  tool fo r  employ­

ment expansion. This a lso  expla ins the simultaneous decl ine  in output 

and employment in the recessions of the sevent ies .  On the o ther  hand, 

no p laus ib le  explanation can be given fo r  the very small c o e f f i c i e n t  of 

QFC in the EF equation other  than the technological advancement in the 

industry requir ing su b s t i tu t io n  of capi ta l  fo r  labor.  The small coe f f i -
g

c ie n t  of QWRSC in the EWRS equation can be explained s im i la r ly .

The estimated c o e f f i c i e n t s  of the EM, EC, and EF equations have 

the t h e o re t i c a l ly  expected s igns .  However, insofa r  as the est imated 

co e f f ic ien t s  of the bond rate/wage ra te  r a t i o s  in the EM, EC, and EF 

equations are s t a t i s t i c a l l y  in s ig n i f i c a n t ,  they do not provide enough 

evidence of s u b s t i t u t a b i l i t y  of labor fo r  cap i ta l  and vice versa in 

these in d u s t r ie s .  Perhaps the entrepreneurs are  guided primarily  by 

considerations of technological  fac to r s  and secondarily  by r e l a t i v e  

costs of the inputs .  In the ETU equation the c o e f f i c i e n t  of R/MAWTUN

g
The ramif ica t ions  of technological  changes have not been con­

sidered in the present  study.



has the t h e o r e t i c a l ly  expected sign.  Although the c o e f f i c i e n t  i s  

s t a t i s t i c a l l y  s i g n i f i c a n t ,  i t s  numerical value i s  small.  The EWRS 

equation i s  spec i f ied  somewhat d i f f e r e n t ly  but the r e s u l t s  appear to 

s a t i s f y  th eo re t ic a l  expec ta t ions .  In add i t ion ,  the co e f f ic ien t s  are 

s t a t i s t i c a l l y  highly s ig n i f i c a n t .  This suggests th a t  when the bond 

r a t e  (R) and the wage r a t e  are  considered separa te ly ,  the e f f e c t s  of 

r e l a t i v e  cos ts  of labor  and cap i ta l  on employment are  more apparent.

I t  i s  worth noting here t h a t  a t  f i r s t  the EWRS e q u a t io n - s p e c i f i e d  in 

the same manner as the other  four equations—was est imated but the 

r e s u l t s  were n e i th e r  t h e o r e t i c a l ly  nor s t a t i s t i c a l l y  good. Therefore, 

the equation i s  re - sp ec i f ie d  in th i s  manner.

Employment Equations: Subsectors

The model sp e c i f i e s  employment equations fo r  e igh t  subsectors 

which are  pa r t s  of four major industry groups. Employment in each of 

these subsectors accounts fo r  a large percentage of employment in the 

p a ra l le l  national  industry .  According to t h e i r  importance in the nation 

in terms of employment, these ind u s t r ie s  are  considered e i t h e r  mixed- 

market-oriented or  export-market-oriented.  This ca tegor iza t ion  is  based 

on the assumption th a t  the production leve ls  of these indu s t r ie s  are  high 

enough to enable them to s e l l  t h e i r  product in the national  market and 

local market simultaneously. Among the e igh t  i n d u s t r i e s ,  apparel produc­

t io n ,  p r in t ing  and publish ing ,  and lea the r  production ( i . e . ,  manufactur­

ing group); secu r i ty  and commodity brokers, and se rv ices ,  and banking 

( i . e . ,  f inance ,  insurance, and real  e s t a t e  group) are considered mixed- 

market-oriented,  serving both local and national markets. Air t ranspor­

ta t io n  and communications ( i . e . ,  t ranspo r ta t io n  and u t i l i t i e s  group),
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and legal serv ices  ( i . e . ,  services  group) are considered export-market- 

o r ien ted ,  serving pr imar i ly  the export market.

Apparel Production, P r in t ing  and Publishing,  and 
Leather Production

The employment equations fo r  the above three  in du s t r ie s  are  spec i ­

f i ed  s im i la r ly .  Employment in each of these ind u s t r ie s  i s  t i e d  to local 

and national  demand. The local population is  taken as a proxy fo r  local 

demand while employment in the respec t ive  indu s t r ie s  in the r e s t  of the 

nation i s  assumed to be a good proxy fo r  export demand. The underlying 

premise i s  th a t  output  and employment are  p os i t ive ly  r e l a te d .  The choice 

of  va r iab les  representing  the export demand fo r  the output  of the sub­

sec to rs  lo ca l ly  must be made on the same logical  bas is .  National output 

of  the respec t ive  subsectors  would have been a b e t t e r  measure of export 

demand. But continuous t im e-ser ies  data fo r  the output of most of the 

subsectors  are  not published. Thus, owing to  d i f f i c u l t i e s  in obtaining 

the re levan t  da ta ,  employment in the r e s t  of the nation (in the respec t ive  

in d u s t r ie s )  i s  used as a su i t ab le  proxy fo r  export demand. The estimated 

equations fo r  the above three subsectors e s t a b l i s h  the following r e l a t i o n ­

ships:

Apparel Production

In E23 = -122.64 + 2.7971 In POP + 0.4041 In E23R

(-6.63)* (2.79)* (3.45)*

R2 = 0.976 SER = 0.0274 RHO = 0.999

Prin t ing  and Publishing

In E27 = -103.938 + 1.5804 In POP + 0.9807 In E27R

(-5 .41)* (2.13)* (3.29)*

R2 = 0.969 SER = 0.0195 RHO = 0.999
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Leather Production

In E31 = -36.7648 + 3.2233 In POP + 1.9525 In E31R 

(-5 .99)* (4.38)* (17.70)*

R2 = 0.985 DW = 1.42 SER = 0.03

E23 = Employment, apparel production

E23R = Employment, apparel production in the r e s t  of the nation

E27 = Employment, p r in t in g  and publishing

E27R = Employment, p r in t in g  and publishing in the  r e s t  of the
nation

E31 = Employment, l e a th e r  production

E31R = Employment, l e a th e r  production in the r e s t  of the nation

The signs o f  the  est imated c o e f f ic ie n t s  and t h e i r  s t a t i s t i c a l  s i g ­

n i f icance  support the premise t h a t  employment depends on local and export  

demand. The c o e f f i c i e n t s  of POP in the E23 and E31 equations are  g rea te r  

than the same in the E27 equation. This ind ica tes  t h a t  E23 and E31 are 

more s e n s i t iv e  to a change in the local demand. Apparently, p a r t  of  the

explanation fo r  the decl ine  in E23, E27, and E31 is  found in the decline

in the  c i t y ' s  populat ion between 1970 and 1975. The c o e f f i c i e n t  of E23R 

being f a r  below one ind ica te s  t h a t  responsiveness of E23 to a change in 

the external  demand is  not g re a t .  On the other  hand, the c o e f f ic ie n t s  

of E27R and E31R suggest t h a t  E27 and E31 are s ig n i f i c a n t ly  influenced 

by export  demand.

The c i t y ' s  population has been on the decline fo r  some time. 

Therefore, the  conclusion emerges t h a t  an increase in employment in these 

in d us t r ie s  has to depend on an increase in export demand in the fu tu re .
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Banking

Employment in banking i s  re la te d  to both local and national demand. 

The estimated equation i s  wri t ten  in the following form:

In E60 = -16.2733 + 1.5364 In E60R - 0.4547 In BD + 1.7506 In POP

(-1.68) (4.93)* (-2.19)* (1.67)

R2 = 0.958 DW = 1.36 SER = 0.0323

E60 = Employment, banking

E60R = Employment, banking in the r e s t  of the nation 

BD = Dollar  value of bank deposi ts  (domestic),  New York City

I t  i s  assumed t h a t  the demand fo r  output and employment are  pos i­

t iv e ly  r e l a te d .  Accordingly, a r i s e  in the demand fo r  banking services

nationwide leads to a r i s e  in E60R. In o ther  words, E60R represents  

national  demand fo r  banking se rv ices .  Theore t ica l ly ,  a r i s e  in E60R 

leads in turn to a r i s e  in E60.

One would expect th a t  an increase in bank depos i ts ,  r a is ing  the 

demand fo r  banking serv ices  in terms of  loans and investment, would 

increase  employment in the industry .  But the c o e f f i c i e n t  of BD has the 

opposite s ign. This suggests th a t  the replacement of some ca tegor ies  of 

bank employees has been taking p lace,  as a r e s u l t  of  automation and com­

p u te r iza t ion  of the industry .  The e l a s t i c i t y  of E60 with respect  to popu­

l a t i o n ,  here used as the proxy fo r  local demand fo r  the banking se rv ices ,  

i s  high. Because the population of the c i t y  has been dec l in ing ,  th i s  

f inding leads one to conclude th a t  the industry  must depend increas ingly  

on export demand fo r  i t s  growth.
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Securi ty  and Congnodity Brokers, and Services Industry

I t  i s  postu la ted  th a t  the demand fo r  the services  of the above 

industry  depends both on local and export  demand, represented by SD. The

estimated equation i s  as follows:

In E62 = 1.9992 + 0.1977 In SD 

(1.23) (1.45)

R2 = 0.794 SER = 0.1012 RHO = 0.799

E62 = Employment, secur i ty  and commodity brokers, and services

SD = Dollar  value of s e c u r i t i e s  sold in the New York Stock 
Exchange

As SD increases ,  more a c t i v i t i e s  take place in the s e c u r i t i e s  

industry ,  r e f l e c t in g  an increased demand fo r  employment. However, we 

have not considered the e f fe c t s  of automation and computerization on

employment, both of  which may account fo r  the low c o e f f i c i e n t  of SD and

i t s  s t a t i s t i c a l  in s ign if icance .

Air Transporta t ion and Communications

Both a i r  t ranspo r ta t io n  and communications are  here considered as 

export-market-oriented ind u s t r ie s .  Therefore,  the export demand i s  the 

c ruc ia l  va r iab le  which leads to a change in employment in these indus­

t r i e s .  The estimated equations are expressed in the following form:

Air Transporta tion

In E45 = -71.7178 + 0.8861 In E45R 

(-2.49)* (6.20)*

R2 = 0.949 SER = 0.028 RHO = 0.999



E45 = Employment, a i r  t ranspor ta t ion

E45R = Employment, a i r  t ransp o r ta t io n  in the r e s t  of the nation

Communications

In E48 = -54.0287 + 1.2159 In E48R 

(-1 .68) (3.47)*

R2 = 0.846 SER = 0.0353 RHO = 0.999

E48 = Employment, communications

E48R = Employment, communications in the r e s t  of the nation

The export demand fo r  the services  of a i r  t ranspor ta t ion  and com­

munications i s  represented by E45R and E48R respec t ive ly ,  assuming the 

demand fo r  output and employment to be p os i t iv e ly  r e l a te d .  S imila r ly ,  

the export demand i s  assumed to  be p o s i t iv e ly  re la te d  to  E45 and E48.

Thus, increases in E45R and E48R lead to increases in E45 and E48 respec­

t iv e ly .  The est imated c o e f f ic ien t s  ind ica te  th a t  the export demand has a 

s ig n i f i c a n t  e f f e c t  on E45 and E48.

Legal Services

The legal se rv ices  industry i s  considered an export-market-oriented 

se c to r .  The employment equation fo r  legal services  i s  expressed in the 

following form:

In E81 = 0.8485 + 0.4795 In E81R 

(2.32)* (6.8)*

R2 = 0.763 DW = 1.45 SER = 0.0692

E81 = Employment, legal serv ices

E81R = Employment, legal  serv ices  in the r e s t  of the nation
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E81R i s  considered to be the proxy fo r  the export demand fo r  legal 

se rv ices .  Thus, on the assumption th a t  the demand fo r  output and employ­

ment are p o s i t iv e ly  r e l a t e d ,  a pos i t ive  r e la t io nsh ip  i s  es tab l ished  

between E81 and E81R. The est imated c o e f f i c i e n t  of E81R ind ica tes  th a t  

the export demand does not have considerable e ffec t ,  on E81.

Money Wage Equations

Average money wage ra te s  equations fo r  f iv e  major ind u s t r ie s  are  

spec i f ied  in the same manner. I t  i s  postu la ted  th a t  a r i s e  in the 

national  wage r a t e  r e l a t i v e  to the local wage r a t e  by industry causes a 

net out-migrat ion of labor and a reduction in labor supply lo ca l ly .  Con­

sequently, the local wage r a t e  increases .  In c o n t ra s t ,  a decl ine  in the 

national  wage r a t e  has the opposite e f f e c t .  The above reasoning,  however, 

i s  based on the assumption th a t  complete information about wages in v a r i ­

ous markets are  ava i lab le .

(The c la s s ic a l  economists assume t h a t  complete information about 

wages in various markets are ava i lab le .  Therefore, when higher wages are 

paid in o ther  regions,  laborers  tend to migrate to those a reas .  This 

occurs un t i l  labor supply in a sp ec i f ic  industry  in the low-wage region 

drops, ra i s in g  the wage r a t e  to the  level preva i l ing  in the high-wage 

areas .  Theore t ica l ly  speaking, such migration continues as long as the 

d if fe rence  between the local wage and the wage preva i l ing  in the other  

regions exceeds migration cost .  But in the rea l  world the wage ra te s  do 

not approach such equa l iza t ion .^ )

^Walter I sa rd ,  Introduction to Reqional Science (Enqlewood C l i f f s ,  
N.J .:  P ren t ice -H a l l , 1975), pp. 174-77.
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The average money wage r a t e  fo r  each industry  i s  r e la te d  to  the

local  unemployment r a t e  in  each of  the money wage equat ions.  A r i s e  in

the local unemployment r a t e  c e t e r i s  p a r ib u s , ind ica te s  a r i s e  in the 

labor supply r e l a t i v e  to demand. This prompts the employers to o f f e r

lower money wages. On the other  hand, when the unemployment r a t e

dec l ines ,  the labor supply decreases in r e l a t i o n  to demand, and wages 

increase .  The estimated money wage equations are:

Manufacturing

In MAWMN =4 .6014  + 1.1751 In MAWMUS + 0.0295 In UNRA 

(-5.76)* (34.78)* (1.31)

R2 = 0.995 DW = 2.76 SER = 0.0196

MAWMUS = Average money wage r a t e  in manufacturing in the nation 

UNRA = Adjusted unemployment r a t e

Note: In order to increase  the number of observat ions,  two unemployment

se r ie s  are combined to cons truct  the UNRA s e r i e s .  The two unemployment 

se r ie s  are computed using two d i f f e r e n t  methods. For example, the method 

used by the U.S. Department of Labor to compute the unemployment r a t e  

before 1968 d i f f e r s  from the one the Department has been applying since 

then.

Construction

In MAWCN = -0.1971 + 1.0451 In MAWCUS + 0.048 In UNRA 

(-0.19) (8.2)* (0.51)

R2 = 0.913 DW = 2.15 SER = 0.0818

MAWCUS = Average money wage r a t e  in construct ion  in the nation
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Finance, Insurance, and Real Estate

In MAWFN = 2.3408 + 0.7889 In MAWFUS - 0.1017 In UNR 

(0.82) (2.43)* (-1.23)

R2 = 0.941 SER = 0.0334 RHO = 0.699

MAWFUS = Average money wage r a t e  in f inance,  insurance,  and real 
e s t a t e  in the nation

UNR = Unemployment r a te

Transportation and U t i l i t i e s

In MAWTUN = 0.3693 + 0.9609 In MAWTUUS + 0.0652 In UNRA 

(0.33) (7.12)* (0.65)

R2 = 0.888 DW = 2.13 SER = 0.0879

MAWTUUS = Average money wage r a t e  in t ranspor ta t ion  and u t i l i t i e s  
in the nation

Wholesale and Retail Trade, and Services

In MAWWRSN = -1.2975 + 1.1947 In MAWWRSUS - 0.0296 In UNRA 

(-2.64)* (19.05)* (-0.73)

R2 = 0.982 DW = 1.87 SER = 0.034

MAWWRSUS = Average money wage r a t e  in wholesale and r e t a i l  t r a d e ,  
and serv ices  in the nation

The c o e f f ic ien t s  of  MAWMUS, MAWCUS, MAWFUS, MAWTUUS and MAWWRSUS 

are  s t a t i s t i c a l l y  s ig n i f i c a n t .  They a lso  suggest th a t  national  wage 

ra te s  have considerable  e f f e c t  on the local wage r a t e s .  This f inding 

corroborates the s im i la r  f indings from studies  using both the Ph i lade l ­

phia (1971) and Los Angeles models. But since the equations in these
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models are  not in logarithmic form, the numerical values of the c o e f f i ­

c ien ts  are  not to be compared with those of the present  model.

The est imated c o e f f i c i e n t s  of unemployment r a te  are s t a t i s t i c a l l y  

in s ig n i f i c a n t .  Thus, the e f f e c t s  of unemployment r a t e  on average money 

wage ra te s  are not c l e a r .  This may be due to the f a c t  th a t  overa ll  r a t e  

of  unemployment in the c i t y  i s  not a good proxy for  sectora l  unemployment 

r a t e  (or labor market condit ions) .

(The Los Angeles model constructed by Hall and Licari  contains 

two money wage equations with unemployment r a te  as an explanatory v a r i ­

able .  The authors have found the var iab le  s t a t i s t i c a l l y  in s ig n i f i c a n t
o

in both equations.  In est imating the Philadelphia  model, Glickman finds 

unemployment r a te  s t a t i s t i c a l l y  i n s ig n i f i c a n t  in one money wage equation. 

Commenting on th i s  r e s u l t ,  Glickman mentions in a footnote  th a t  he tes ted  

various formulations of  P h i l l i p ' s  Hypothesis and found them i n s i g n i f i -
Q

cant.  )
i.

Local Government Sector

The model sp e c i f ie s  equations fo r  the local government se c to r ,  

focusing ch ie f ly  on the major tax bases and the aggregate level of local 

government expenditures.  The sec to r  contains four s tochas t ic  equations 

in addit ion  to one government output  equation ( i . e . ,  output generated in 

lo c a l ,  s t a t e ,  and federal  governments within the adm inis t ra t ive  boundary 

of  the c i t y ) .

g
Hall and L ic a r i ,  "Building Small Region Econometric Models,"

p. 342.
g
N. J .  Glickman, "An Econometric Model of the Philadelphia  Region," 

Journal of Regional Science 11(1) (April 1971): 18.



The Real Estate  Tax

The real  e s t a t e  tax revenues are  computed by mult iplying the tax 

base by the tax r a t e .  That i s :

R = B.r

R = the revenues co l lec ted  from the tax

B = the legal base of the tax

r  = exogenously determined policy var iab le  

Thus, once the tax base i s  determined, i t  i s  easy to compute R.

The legal base of the  real e s t a t e  tax i s  the assessed value of

real  e s t a t e  (AVRE). The model est imates an equation fo r  AVRE. The 

reasoning underlying the  estimated r e la t io n sh ip  runs as follows: One of

the determinants of  AVRE i s  the market value of  real e s t a t e  ( i . e . ,  the 

economic base of the t ax ) .  The market value increases as the c ap i ta l iz ed  

stream of income from rea l  e s t a t e  increases .  Furthermore, the cap i ta l iz ed  

stream of income from real  e s t a t e  and personal income of the c i t y ' s  r e s i ­

dents are assumed to  be p o s i t iv e ly  r e l a te d .  Therefore, i t  i s  postu la ted  

th a t  AVRE and PY are  p o s i t iv e ly  r e l a t e d . ^  The est imated AVRE equation 

i s :

In AVRE = 4.6232 + 0.5521 In PY 

(19.11)* (23.8)*

R2 = 0.976 DW = 0.42 SER = 0.224

The r e s u l t s  show th a t  the growth r a t e  of AVRE is  f a r  l ess  than

th a t  of PY. This i s  p a r t l y  explained by the f a c t  th a t  there  i s  a lag

^Thus ,  the chain of  re la t io n sh ip s  i s :  AVRE depends on market 
value; market value depends on c a p i ta l iz ed  stream of  income; and the 
c ap i ta l iz ed  stream of income depends on personal income (PY).



58

between the growth r a t e s  of assessed value and market value due to cur­

ren t  assessment p ra c t ic e s .  Since the market value i s  assumed to be pos i­

t iv e ly  re la te d  to PY, AVRE grows with a lag in response to the growth of 
11PY. On the o ther  hand, increas ing building abandonment, decreasing 

housing s tock,  and d e te r io ra t in g  l iv ing  environment in the c i t y  are  often 

c i ted  as having had an adverse e f f e c t  on assessed value of  real  e s t a t e  in 

the c i t y .  However, the influence of these var iab les  i s  not considered 

here.

General Sales Tax

As in the case of real e s t a t e  tax revenues, revenues from the 

general sa les  tax are  computed by mult iplying the legal base of the tax 

by i t s  r a t e  which is  an exogenously determined policy va r iab le .  Dollar 

value of r e t a i l  s a l e s ,  excluding food and drugs, i s  c lose ly  re la ted  to 

the legal base of the tax. I t  i s  here used as a proxy fo r  the legal 

base. Thus the model es t imates  the r e t a i l  sa les  equation as follows:

In RTS = 2.5462 +0.6261 In PY 

(8.04)* (20.57)*

R2 = 0.968 DW = 1.01 SER = 0.0294

RTS = Retail sa le s  or the proxy fo r  the tax base

12I t  i s  postu la ted  th a t  RTS i s  dependent on PY. In some instances 

local shoppers make purchases outs ide  the c i t y  in an e f f o r t  to circumvent

^Werner Z. Hirsch, The Economics of Sta te  and Local Government 
(New York: McGraw-Hill, 1970), p. 79.

12Disposable income could not  be used as the explanatory var iab le  
in the equation because the re levan t  data are not av a i lab le .  I f  RTS was
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the sa les  tax.  In t h i s  equation,  however, the estimated c o e f f i c i e n t  of

PY does not r e f l e c t  such purchases. In the Philadelphia  model, RTS is

re la te d  to disposable income and the c o e f f i c i e n t  i s  s t a t i s t i c a l l y  highly 
13s ig n i f i c a n t .  But the  c o e f f i c i e n t s  are  not comparable fo r  reasons 

indicated previously.

Personal Income Tax

The c i t y  personal income tax r e fe r s  to commuter earnings tax

and the tax on r e s id e n t s '  income. Non-residents are  taxed on wages and

sa l a r i e s  and on earnings from self-employment in the c i t y . ^  The r e s i -
15dents are taxed on c i ty -ad ju s te d  gross income. Since i t  i s  d i f f i c u l t  

to  compute the tax base, the personal income of the c i t y ' s  res iden ts  

minus t r a n s fe r  payments i s  considered the proxy fo r  the tax base. Fur­

th e r ,  due to mult iple  r a te s  of the tax ,  i t  i s  not simple to r e l a t e  the 

to ta l  tax co l lec t ions  to  the base and the ra te s  p rec ise ly .  Therefore,  

the estimated equation r e l a t e s  to ta l  income tax co l lec t ions  to the base.

regressed on disposable income instead of PY, the estimated c o e f f i c i e n t  
could have been g rea te r .  This i s  because the r a t e  of growth of d i s ­
posable income is  slower than personal income due to the progressive 
system of taxa t ion .

13Glickman, Econometric Analysis , p. 128.
14Personal income tax c o l lec t io n s  from non-residents accounted 

fo r  approximately 10 percent  of to ta l  c i t y  personal income tax  c o l lec t io n s  
in f i s c a l  year 1975-76. Source: The City of New York, Office of Manage­
ment and Budget.

15The c i t y  adjusted gross income means federal  adjusted gross 
income with ce r ta in  modif icat ions.
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The equation i s  in the following form:

In PITC = -35.007 + 3.8834 In PYMT 

(-3.86)* (4.5)*

R2 = 0.681 DW = 1.95 SER = 0.315

PYMT = Personal income of the c i t y ' s  res iden ts  minus t r a n s fe r  
payments

PITC = Personal income tax co l lec t ions

The high est imated c o e f f i c i e n t  of PYMT is  an ind icat ion  of the 

local government's increased re l iance  on income-based tax. This will 

make the revenue policy  more f l e x i b le .  The revenues from th i s  tax 

increase  in times of p rospe r i ty  since the income tax base i s  highly 

s e n s i t iv e  to a change in local economic condit ions.

Local Government Expenditures

The goals of local government expenditures are the changing of 

the a l lo ca t ion  of resources and the r e d i s t r ib u t io n  of income. The a l l o ­

cat ion function of  the  local  government i s  primarily  financed by local

resources ,  whereas the d i s t r ib u t io n  function i s  mainly financed by t ran s -
1 fif e r s  from higher leve ls  of  government ( i . e . ,  intergovernmental a id ) .

Thus, lo ca l ly  ra ised  revenues and intergovernmental aid are resource 

co n s t ra in ts  of  the local  government.

I t  wil l  be helpful a t  th i s  point  to r e f e r  to  e a r l i e r  econometric 

s tu d ie s—those r e l a t i n g  to va r ia t ions  in s t a t e  and local government

1 fiRichard A. Musgrave and Peggy B. Musgrave, Public Finance in 
Theory and Pract ice  (New York: McGraw-Hill, 1976), pp. 613-37.
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expenditures.  In these  s tu d ie s ,  per capi ta  income, population dens i ty ,

degree of urbanization and per cap i ta  federal  grants have been used as

explanatory va r iab les .  The study undertaken by Roy W. Bahl and Robert J .

Saunders reveals  t h a t  the changes in per capi ta  federal  grants  to  s t a te s

was the only f a c to r  which s ig n i f i c a n t ly  a ffec ted  changes in per capi ta
17s t a t e  and local spending.

In specifying the local government expenditures equation,  however, 

the resource con s t ra in ts  of  the local government ( lo ca l ly  ra ised  revenues 

and intergovernmental a id)  are  considered explanatory va r iab les .

Furthermore, the local government provides ce r ta in  goods to the 

consumers through budgetary process ( th is  re fe rs  to  the a l lo ca t ion  func­

t io n ) .  The publ ic ly  provided goods are  ca l led  social  goods or public 

goods. On the one extreme is  the polar  case of pure social  goods. They 

possess two major c h a r a c t e r i s t i c s :  (1) non-r ivalry  in consumption, and

(2) non-excludabi l i ty .  A good i s  ca l led  non-r ival  in consumption i f  i t s  

consumption by one person does not reduce consumption benef i ts  derived 

by other  consumers. A good i s  ca l led  non-excludable i f  i t  cannot be 

denied to people who are  unwilling to pay the pr ice  fo r  i t s  consumption. 

Again, there  are ce r ta in  social  goods which are  excludable but i t  i s  very 

cos t ly  to apply the exclusion p r in c ip le .  These two c h a r a c t e r i s t i c s  

usual ly  lead to zero pr ic ing  of social  goods and the l a t t e r  are  provided 

through 100 percent budget f inance.  In actual f a c t ,  most social goods 

are  not pure social  goods. They are  examples of mixed goods which com­

bine c h a r a c t e r i s t i c s  o f  both social  and p r iva te  goods ( i . e . ,  the

^Roy W. Bahl, "Determinants of Changes in S ta te  and Local Govern­
ment Expenditures," National Tax Journal (May 1965): 51-52.
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consumption of these goods gives r i s e  to both p r iva te  benef i ts  and

e x t e r n a l i t i e s ) .  The local  government must formulate a general tax-

subsidy scheme to provide these social  goods. There i s  another kind of

social  goods which i s  c a l led  merit  goods. In providing meri t  goods, how-
18ever ,  preferences are  imposed on c e r ta in  c la sses  of consumers.

In specifying the  local  government expenditures equat ion,  i t  i s  

assumed th a t  the local government spends more on the provision of social  

goods as the per cap i ta  income of  the  res iden ts  of the c i t y  increases .

The underlying assumption i s  t h a t  these goods are superior  goods and the 

demand fo r  them increases as per cap i ta  income increases .  The equation 

i s  est imated as:

In LGEXP = -2.6646 + 0.6053 In LGREV + 0.1853 In INTGA 

(-3.72)* (8.61)* (5.73)*

+0.5901 In PCI 

(3.68)*

R2 = 0.999 DW = 0.86 SER = 0.0129

LGEXP = Local government expenditures 

LGREV = Locally ra ised  revenues 

INTGA = Intergovernmental aid

PCI = Per cap i ta  income of the res iden ts  of New York City

This i s  a good equation. All the  c o e f f i c i e n t s  have the expected

signs and they are  s t a t i s t i c a l l y  highly s ig n i f i c a n t .  The c o e f f i c i e n t  of

18Richard A. Musgrave, "Provision of Social Goods," in Public 
Economics, ed. J .  Margo!is and H. Guitton (New York: St .  Mart in 's  Press ,
Macmillan, 1969), pp. 124-43.
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INTGA is  small.  INTGA includes both ca tegorica l  and general purpose a id .  

An increase in the l a t t e r  does not necessa r i ly  lead to an increase  in 

LGEXP by the same amount. The local government has the option fo r  sub­

s t i t u t i n g  general purpose a id  fo r  lo c a l ly  ra ised  revenues in the  f in an ­

cing of  i t s  funct ions .  To the ex ten t  th i s  i s  done, an increase in INTGA 

does not lead to an increase  in LGEXP. The small c o e f f i c i e n t  of PCI i s  

expected. Par t  of  the explanation i s  t h a t  welfare and medicaid expendi­

tures  are  included in LGEXP; and the expenditures fo r  welfare and 

medicaid usual ly  increase  with the growth of population of low-income 

category, i r r e sp e c t iv e  of the level of PCI.

Government Output

An equation i s  spec i f ied  fo r  the fe d e ra l ,  s t a t e  and local govern­

ment output generated in the c i t y .  An expansion of federal and s t a t e  

programs a t  the local government level leads to an increase  in local 

government expenditures. Such an increase ,  in tu rn ,  promotes federal  and 

s t a t e  government a c t i v i t i e s .  Therefore, i t  i s  assumed th a t  the federal  

and s t a t e  government output i s  p os i t iv e ly  re la te d  to local  government 

expenditures.  ' The local government output  depends on the l a t t e r .  There­

fo re ,  the est imated government output  equation e s tab l ish es  the following 

re la t io n sh ip :

In QFSLG = 1.8619 + 0.7604 In LGEXP 

(14.43)* (50.51)*

R2 = 0.995 DW = 1.71 SER = 0.0301

QFSLG = Output, f e d e ra l ,  s t a t e ,  and local governments
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QFSLG grows a t  a slower r a t e  than LGEXP. This i s  qu i te  lo g ic a l .  

LGEXP does not cause an increase in QFSLG to the extent  i t s  growth 

r e f l e c t s  growth in t r a n s fe r  payments.

Other Equations 

Personal Income

The personal income equation e s tab l ishes  a pos i t ive  re la t ion sh ip  

between personal income of the res iden ts  and gross c i t y  product.

In PY = -1.1292 + 1.0468 In GCP 

(-5.37)* (54.87)*

R2 = 0.995 DW = 1.29 SER = 0.0191

Labor Force

As mentioned e a r l i e r ,  the labor force equation is  the only supply 

equation in the model. I t  i s  postulated th a t  the supply of labor i s  

a ffec ted  by in-migration and out-migration of labor force and i t s  p a r t i ­

c ipa t ion  r a t e .  Although the l i t e r a t u r e  on labor force migration suggests 

th a t  a g rea t  many fac to rs  a f f e c t  in-migrat ion arid out-migration, we will  

here be concentrating on economic condit ions.  Accordingly, i t  i s  assumed 

th a t  the local unemployment r a te  represents  local economic conditions 

which a f f e c t  both in-migrat ion and out-migration. When the local unem­

ployment r a t e  increases ,  in-migration of labor decreases and i t s  out­

migration increases .

(Edward Mil ler  attempts to  r e l a t e  out-migration to unemployment 

r a t e .  In his study, Mil ler  f inds unemployment r a t e  s t a t i s t i c a l l y
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19s ig n i f ic a n t  in explaining out-migration in some equations.  Lowry

es tab l ishes  a s t a t i s t i c a l l y  s ig n i f ic a n t  r e la t ionsh ip  between unemployment
20r a te  and in-migrat ion.  )

r

The labor force p a r t i c ip a t io n  r a t e  i s  l ik e ly  to decl ine in periods

of  unemployment because those unemployed who are  searching fo r  jobs

become discouraged and drop out of the labor force (discouraged worker

e f f e c t ) .  On the o ther  hand, the p a r t i c ip a t io n  r a t e  among ce r ta in  female

categories  increases when the unemployment r a t e  increases (addit ional

worker e f f e c t ) .  However, i t  i s  assumed here th a t  fo r  the e n t i r e  labor

fo rce ,  the discouraged worker e f f e c t  predominates. This means th a t  a

r i s e  in unemployment leads to an overall  decline in the p a r t i c ip a t io n

ra te  and hence a reduction in the labor force.  This i s  an addit ional

reason fo r  the expected negative r e la t io n sh ip  between the labor force

and the unemployment r a t e .

(Michael L. Wachter f inds in his study th a t  the discouraged worker

e f f e c t  i s  observed e sp ec ia l ly  during chronica l ly  high unemployment. This

i s  l ik e ly  to  be t rue  fo r  New York City during the major pa r t  of the

sample period used fo r  the labor force equation. However, he finds th a t

f o r  the female 45-54 and 65+ age ca tego r ies ,  the addit ional  worker e f f e c t
21predominates over the discouraged worker e f f e c t .  )

19Edward M il le r ,  "Is Out-Migration Affected by Economic Condi­
t ions?" Southern Economic Journal 39 (January 1973): 401.

21 Michael L. Wachter, "Labor Supply Model fo r  Secondary Workers," 
The Review of Economics and S t a t i s t i c s  54 (May 1972): 148-49.
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The est imated equation i s :

In LF = 8.1626 - 0.0499 In UNR 

(268.0)* (-3.12)*

R2 = 0.492: DW = 1.13 SER = 0.0206

LF = Labor force

The c o e f f i c i e n t  of  UNR has the t h e o r e t i c a l ly  expected s ign.  I t  

i s  expected to r e f l e c t  the discouraged worker e f f e c t ,  added worker e f f e c t  

and the e f fe c t s  of  in-migration and out-migrat ion a t t r ib u t e d  to changes 

in the local unemployment r a t e .

Local Unemployment Rate

The local unemployment r a te  i s  re la te d  to the national  unemploy­

ment r a t e .  The chain of responses of the local unemployment r a t e  to  a 

va r ia t ion  in the national  unemployment r a t e  can be expressed as follows:

A r i s e  in the l a t t e r  causes a decline in the national  demand fo r  output  

of the c i t y ' s  export-market-oriented and mixed-market-oriented in d u s t r i e s .  

This , in tu rn ,  leads to  a f a l l  in employment and a r i s e  in local unem­

ployment r a t e .  Consequently, employment in the local-market-or ien ted  

in d us t r ie s  decl ines .  The estimated unemployment r a t e  equation i s  spec i ­

f ied  as:

In UNR = -0.5693 + 1.4221 In UNRUS 

(-2.91)* (12.55)*

R2 = 0.946 DW = 2.26 SER = 0.099

UNRUS = Unemployment r a t e ,  U.S. C i t ie s



I t  appears th a t  the national  unemployment r a t e  has s ig n i f i c a n t  

e f f e c t s  on the local labor  market s i t u a t i o n s .  This can be pr imarily  

a t t r ib u t e d  to the labor in tens ive  charac te r  of some of  the ind u s t r ie s  

lo ca l ly .

In the  following chapter ,  the estimated equations are  used to 

simulate the model.
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CHAPTER V 

SIMULATIONS AND FORECASTS

This chapter presents  the r e s u l t s  of simulations and forecas t ing  

experiments. A number of  simulations have been performed to t e s t  the 

model s t a t i s t i c a l l y ,  to  study the impact of a change in GNP on the local 

economic and f i s c a l  v a r ia b le s ,  and to study the e f f e c t s  of a change in 

policy va r iab les .  In add i t ion ,  a short-run fo recas t  has been made with 

the model. The r e s u l t s  of s imulations and fo recas ts  suggest t h a t  th i s  

i s  a useful model.

His to r ica l  Simulation

The model i s  s t a t i s t i c a l l y  tes ted  as a complete system through a

simulat ion process. The individual  equations are assembled to form a

complete model fo r  t h i s  purpose.^ A simulation is  then performed in

order to evaluate the model's a b i l i t y  to r e p l i c a te  h i s to r ic a l  data

se r ie s  fo r  the period from 1968 through 1975, s ince the t im e-se r ie s  data
2

fo r  a l l  the var iab les  are  ava i lab le .

The r e s u l t s  of simulation demonstrate th a t  78 percent of a l l  the 

var iab les  have 5 percent or less  Mean Absolute Percent Error (see

^See Pindyck and Rubinfeld, Econometric Models and Economic Fore­
c a s t s , pp. 309-10.

2
This i s  a h i s to r i c a l  simulation which is  used in evaluat ing the 

model's a b i l i t y  to fo rec as t .
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3Table 1). The e r ro r  s t a t i s t i c s  in d ica te  th a t  in general the model has 

rep l ica ted  h i s to r ic a l  data s e r i e s  wel l .  Graphs 1 through 7 dep ic t  the 

actual and model generated values fo r  se lec ted  endogenous v a r iab les .  I t  

may be noted t h a t  since the model deals mainly with the nominal values 

of the v a r ia b le s ,  n e i th e r  the observed values nor the model generated 

values (those obtained from h i s to r i c a l  s imulation) dep ic t  the turns in 

the business cycles .  Nonetheless, Graph 5 demonstrates th a t  both 

observed and simulated values of  the to ta l  c i t y  employment d r a s t i c a l l y  

declined during the simulation period.

Root Mean Square Percent Error i s  another measure of the devia­

t ion  of the simulated var iab le  from i t s  actual time path. RMS percent  

e r ro r  s t a t i s t i c s  fo r  a l l  the endogenous var iab les  are  presented in 

Table 1.

4
M ult ip l ie r  Simulation

A m u l t ip l i e r  simulation has been performed to study the impact of 

a change in gross national  product on the c i t y ' s  economy. The impact is

3
MAPE s t a t i s t i c s  fo r  the presen t  model and those of a number of 

regional models are compared here. The Philadelphia  model (1971) has 5 
percent  or les s  MAPE fo r  57 percent of the v a r iab les .  See Glickman, "An 
Econometric Model of the Philadelphia  Region," p. 25. MAPE fo r  79 per­
cent  of the se lec ted  var iab les  fo r  the Los Angeles Model are  5 percent 
or l e s s .  See Hall and L ic a r i ,  "Building Small Region Econometric 
Models," p. 344. The North East Corridor Model ( fo r  the central  region) 
has 5 percent  or les s  MAPE fo r  73 percent  of the  va r iab le s .  See Robert 
Crow, "A Nationally Linked Regional Econometric Model," Journal of 
Regional Science 13(2) (August 1973): 200. The Philadelphia  model as of 
1977 has less  than 5 percent  MAPE fo r  82 percent of the v a r iab les .  See 
Glickman, Econometric Analysis of Regional Systems, p. 143.

4
For impact m u l t i p l i e r ,  see Henri T h e i l ,  P r inc ip les  of Econo­

metrics (New York: John Wiley, 1971), pp. 465-68.
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TABLE 1

MEAN ABSOLUTE PERCENT ERROR AND ROOT MEAN SQUARE PERCENT ERROR 
STATISTICS FOR ENDOGENOUS VARIABLES

Mean Absolute Root Mean Square
Variables Percent Error Percent Error

QM 1.86 2.16
QF 6.13 6.44
QC 9.38 13.52
QTU 1.78 2.18
QWRS 1.20 1.40
GCP 1.88 2.05
NRHC 24.77 29.42
EM 2.36 3.19
EC 6.38 11.71
EF 4.48 5.39
ETU 1.86 2.22
EWRS 0.77 0.82
EMR 3.37 4.95
EFR 3.29 4.24
ETUR 5.04 5.51
EWRSR 0.87 0.90
E23 2.43 2.62
E27 2.69 3.10
E31 1.80 2.27
E60 2.31 2.64
E62 14.70 17.10
E45 2.89 3.29
E48 3.42 4.12
E81 2.40 2.52
MAWMN 1.86 2.06
MAWCN 5.93 7.99
MAWFN 3.36 4.12
MAWTUN 6.40 9.25
MAWWRSN 2.17 3.64
AVRE 0.53 0.68
RETC 0.53 0.68
RTS 1.53 1.94
STC 1.53 1.94
PITC 24.29 31.41
LGEXP 1.44 1.98
LGREV 2.07 2.83
QFSLG 2.83 3.09
PY 0.77 1.40
LF 1.45 1.93
UNR 9.34 9.77
TEMP 0.95 1.07
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GRAPH No. 1

SIMULATION RESULTS 
GROSS CITY PRODUCT

100,000

80,000

60,000  -

40,000
60 62 64 66 68 70 72 74

ACTUAL
HISTORICRL SIMULATION
MULTIPLIER SIMULATION



GRAPH No. 2
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GRAPH No. 3
SIMULATION RESULTS
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GRAPH No. 4
SIMULATION RESULTS
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GRAPH No. 5
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GRAPH No. 7
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here measured in terms of e l a s t i c i t y .  This i s  one way of studying the 

linkage between the local and national  economies. The simulation r e s u l t s  

shown in Table 2 suggest t h a t  the local economy i s  le s s  v o l a t i l e  with 

regard to cyc l ica l  changes than the national  economy. For ins tance ,  a 

1 percent reduction in gross national  product has a negative impact of 

only 0.53 percent on gross c i t y  product. This r e s u l t  compares favorably 

with the impact e l a s t i c i t y  s tud ies  of  the Mississippi s t a t e  economy and 

the economy of the Los Angeles SMSA. A 1 percent reduction in gross 

national  product had a negative impact of 0.45 percent  on Mississippi
5

gross s t a t e  product. S im ila r ly ,  a 1 percent increase  in gross national 

product had a po s i t iv e  impact of 0.55 percent on Los Angeles gross 

product .^

The low v o l a t i l i t y  of the c i t y ’s economy in response to a change 

in gross national  product i s  presumably due to the nature of manufactur­

ing in the c i t y .  The c i t y ' s  manufacturing output (QM) cons is ts  predomi­

nantly of non-durables and i s ,  th e re fo re ,  les s  v o l a t i l e  with regard to a 

change in 6NP than o ther  major in d u s t r i e s .  On the other  hand, s e n s i t i v ­

i t y  of the output of the combined f inance,  insurance,  and real e s t a t e  

sec tor  (QF) to a change in GNP i s  g rea te r  than th a t  of gross c i t y  prod­

uct  to the same change. The impact e l a s t i c i t y  of the output  of t ranspor­

ta t ion  and u t i l i t i e s  i s  close to t h a t  of gross c i t y  product with respect  

to GNP. That of se rv ice s ,  and wholesale and r e t a i l  t r ad e ,  i s  s im ila r ly  

close.

5
See Adams, Brookings, and Glickman, "On the Spec if ica t ion  and 

Simulation of a Regional Econometric Model: A Model of M iss iss ipp i ,"
p. 291.

^Hall and L ic a r i ,  "Building Small Region Econometric Models,"
p. 349.



TABLE 2

IMPACT ELASTICITIES*: EFFECTS OF 1 PERCENT INCREASE OF
GNP ON SELECTED LOCAL VARIABLES

(BASE = 1968)

Variables Percent Increase

Gross c i t y  product 0.53

Personal income of the c i t y ' s  res iden ts 0.55

Output, manufacturing 0.30

Output, f inance,  insurance,  and real 
e s t a t e 0.76

Output, t r an sp o r ta t io n ,  and u t i l i t i e s 0.59

Output, wholesale and r e t a i l  t rade ,  
and services 0.53

Assessed value of  real e s t a t e 0.30

Real e s t a t e  tax c o l lec t ion s 0.30

Retail sa le s ,  sa le s  tax base 0.35

General sa les  tax  co l lec t ions 0.35

Local government revenues** 0.20

Local government expenditures 0.12

Output, f ed e ra l ,  s t a t e ,  and local 
governments 0.09

Total employment 0.21

* Impact e l a s t i c i t y  is  defined as the  f i r s t  period per­
centage change in an endogenous var iab le  due to a 
1 percent change in a sp e c i f ic  exogenous var iab le .

** Refer to lo c a l ly  ra ised  revenues.
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The GNP impact i s  f e l t  l i g h t l y  on the local government sec to r .

The low impact e l a s t i c i t y  of local government revenues ( lo ca l ly  ra ised 

revenues) i s  due to the  nature of t h e i r  re la t io n sh ip  with gross c i ty  

product as e s tab l ished  by the model. The low impact e l a s t i c i t i e s  of the 

local government se c to r  as compared to those of major p r iva te  in du s t r ia l  

sec tors  are  confirmed also by the r e s u l t s  obtained by the Los Angeles 

model (1974).

In conclusion, the above discussions on impact e l a s t i c i t i e s  sug­

gest  th a t  the national recessions of  the seventies  contr ibuted p a r t i a l l y  

to the downturn of the  local economy. However, i t  should be remembered 

th a t  o ther  causes fo r  the  downturn th a t  a re  more fundamental and long- 

range include gradual loss  of competitiveness of  the in du s t r ie s  loca l ly  

and decreasing a t t r a c t iv e n e s s  of  the c i t y  as a place to l i v e ,  as men­

tioned e a r l i e r .

Policy Simulations 

Intergovernmental Aid

Intergovernmental aid  influences the local economy through i t s  

e f f e c t s  on the local government expenditures (LGEXP). A decrease in 

intergovernmental aid reduces LGEXP. A reduction in LGEXP in turn 

reduces government output (QFSLG) and gross c i t y  product (GCP). Thus, 

a l l  the local economic var iab les  which are  re la te d  to GCP are  a ffec ted  

adversely by a decrease in intergovernmental aid  (see Table 3).

The decl ine  in the c i t y ' s  population in the period between 1970 

and 1975 discussed in Chapter 1 wil l probably continue. Since the number 

of people who res ide  in the c i t y  i s  one of the c r i t e r i a  fo r  determination
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TABLE 3

SIMULATION RESULTS: A DECREASE IN INTERGOVERNMENTAL AID
BY 1 PERCENT (ELASTICITIES)

Variables Percent Change

Gross c i t y  product -0.017

Personal income of the c i t y ' s  res iden ts -0.017

Output, t r a n s p o r t a t io n ,  and u t i l i t i e s -0.017

Output, wholesale and r e t a i l  t r ad e ,  and 
services -0.015

Assessed value of real  e s t a t e -0.009

Real e s t a t e  tax co l lec t ions -0.009

Retail s a l e s ,  general sa les  tax base -0.010

General sa les  tax co l lec t io ns -0.009

Locally ra ised  revenues -0.006

Local government expenditures -0.177

Output, f e d e r a l ,  s t a t e ,  and local 
governments -0.134

Total employment -0.004

<\
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of fdedral and s t a t e  a id ,  i t  i s  expected t h a t  the amount of in tergovern­

mental aid  to the local government will  tend to decl ine  in the fu tu re  as 

w e l l .

Real Estate  Tax

As mentioned e a r l i e r ,  the revenues from the real  e s t a t e  tax depend 

on the tax ra te  and the tax base (the assessed value of rea l  e s t a t e ) .

The e f f e c t s  of a change in the tax r a t e  on the assessed value i s  contro­

v e r s i a l . ^  However, i f  we assume th a t  a reduction in the tax r a t e  leads 

to an increase in the c a p i ta l iz ed  stream of income from the taxed real 

e s t a t e ,  assessed value wil l  increase as a r e s u l t  of  such a tax reduction 

in the long run.

The immediate e f f e c t s  of a tax r a t e  reduction are  qu i te  to the 

contrary .  Those o f  a 1 percent reduction in the e f f e c t iv e  tax r a t e  

(from 1968 leve l)  on se lec ted  var iab les  are  shown in Table 4. As 

expected, a 1 percent reduction in the tax r a t e  leads to a 1 percent 

decrease in real e s t a t e  tax c o l lec t io ns  (RETC) and a 0.5 percent  reduc­

t ion  in loca l ly  ra ised  revenues (LGREV). Furthermore, in response to  a 

f a l l  in lo ca l ly  ra ised  revenues, local government expenditures (LGEXP) 

decl ine  by 0.3 percent  ( f a r  less  than 1 pe rcen t ) ,  causing 0.027 percent

^0n the one hand, a f a l l  in the real  e s t a t e  tax r a t e  leads to 
a r i s e  in the c a p i ta l i z e d  stream of income from real  e s t a t e  and, th e re ­
fo re ,  in assessed value.  On the other  hand, a f a l l  in the rea l  e s t a t e  
tax r a t e  leads to a f a l l  in real  e s t a t e  tax co l lec t io n s  and reduces 
local government revenues. Further ,  a reduction in local government 
revenues causes a shrinkage in local government se rv ices .  Since the 
value of local se rv ices  i s  usual ly  cap i ta l iz ed  in the market value of 
real e s t a t e ,  a cutback in local government se rv ices  leads to a decl ine  
in the cap i ta l ized  stream of income and assessed value. This i s  more 
l ik e ly  to happen i f  the local services  are  s i t e - o r i e n t e d .  See Hirsch,
The Economics of S ta te  and Local Government, pp. 96-97.
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TABLE 4

SIMULATION RESULTS: A DECREASE IN THE REAL ESTATE TAX RATE 
BY 1 PERCENT (ELASTICITIES)

Variable Percent Change

Gross c i t y  product -0.027

Personal income of the c i t y ' s  res iden ts -0.029

Output, t r an sp o r ta t io n ,  and u t i l i t i e s -0.029

Output, wholesale and r e t a i l  t r ad e ,  and 
servi  ces -0.024

Assessed value of real  e s t a t e -0.014

Real e s t a t e  tax c o l lec t ion s -1.000

Retail s a l e s ,  general sa le s  tax base -0.016

General sa les  tax c o l lec t ion s -0.011

Locally ra ised  revenues -0.507

Local government expenditures -0.308

Output, f e d e ra l ,  s t a t e ,  and local  
governments -0.235

Total employment -0.005
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decline in gross c i t y  product. Thus, a l l  o ther  va r iab les  which are  

influenced by GCP are  a lso  a ffec ted  in the same way.

Forecasts  fo r  New York City Economy

We will now consider a fo recas t ing  experiment which has been per­

formed with the model. For forecas t ing  purposes, the actual values of 

GNP, national  unemployment r a t e s ,  mortgage i n t e r e s t  r a t e s ,  and AAA 

corporate  bond ra te s  are  used. For some exogenous v a r ia b le s ,  a l in e a r  

trend i s  assumed to hold good, and the r e s t  of the exogenous var iab les  

are  assumed to remain unchanged a t  the 1975 leve l .

The actual values and the predicted values of se lec ted  endogenous 

var iab les  are given in Table 5. The actual  values and the predicted 

values of endogenous var iab les  are  c lose except fo r  a few var iables  th a t  

are  a ffec ted  d i r e c t l y  by a change in the local government p o l ic i e s .  The 

d i sp a r i ty  between the actual  and the predicted local government opera t­

ing expenditures i s  probably the r e s u l t  of a s t ru c tu ra l  s h i f t  in the 

expenditures brought about by the expenditure-reduction p o l ic ie s  of the 

local government in 1977 and 1978. The decl ine  in the growth r a t e  of 

assessed value in recen t  years was p a r t ly  due to the removal of some 

p ro p e r t i e s—i . e . , a s ig n i f i c a n t  port ion of public ly  a s s i s te d  p ro p e r t i e s— 

from the tax r o l l s .  This la rge ly  explains d i s p a r i t i e s  between the actual 

and predicted values in fo recas t  years .  The discrepancies  in the actual 

and predicted government output are  to be expected since the p o l ic ie s  

geared to cu t t ing  back expenditures were pursued by the local government; 

t h i s ,  in f a c t ,  depressed the level of government output.  However, the 

closeness of the predicted and actual values fo r  most of the important 

var iab les  suggests t h a t  the model can well serve as a short - run  fo re ­

cast ing tool fo r  the post-sample period and perhaps beyond.
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TABLE 5*

ACTUAL AND FORECAST VALUES FOR SELECTED ENDOGENOUS VARIABLES
FOR 1976, 1977, AND 1978

1976 1977 1978 Maximum
Percent
ErrorVariables Actual Forecast Actual Forecast Actual Forecast

Gross city product 
(in billions of dollars) 95.0 97.7 101.0 105.2 N.A. 113.0 4.1

Personal income of the 
city's residents h 
(in billions of dollars) 53.0 54.1 55.6 58.4 N.A. 63.0 5.0

Output, manufacturing 
(in billions of dollars) 11.4 10.8 12.1 11.2 N.A. 11.6 7.4

Output, finance, insurance, 
and real estate 
(in billions of dollars) 31.1 32.4 33.7 35.2 N.A. 38.4 4.4

Output, wholesale and retail 
trade, and services 
(in billions of dollars) 31.7 32.0 33.2 34.5 N.A. 37.3 3.9

Assessed value of real estate 
(in billions of dollars)0 39.6 41.8 38.8 43.6 38.6 45.6 18.1

Retail sales,** sales tax base 
(in billions of dollars)13 11.4 11.7 12.2 12.3 12.6 12.9 2.3

General sales tax collections 
(in millions of dollars)0 825.0 847.3 867.8 889.5 931.2 935.6 2.7

Local government expenditures 
(in billions of dollars)0 12.4 13.4 13.6 14.8 13.6 16.4 19.7

Output, federal, state, and 
local governments . 
(in billions of dollars) 7.4 8.9 7.8 9.6 N.A. 10.3 23.0

Total employment by place 
of work j 
(in thousands) 3247 3202 3182 3132 3283 3109 5.3

Total labor force 
(in thousands)d 3113 3122 3052 3142 3033 3177 4.7

* Data pertaining to the actual values of the variables are obtained as follows:
a. Data constructed by the author on the basis of the procedure used by Kendrick and Jaycox 

from the U.S. Department of Comnerce data.
b. The U.S. Department of Commerce.
c. The City of New York, Comptroller, Annual Reports.
d. The U.S. Department of Labor.

** Excludes food and drugs.
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CHAPTER VI 

CONCLUSIONS 

Summary

The study focuses on the cons t ruc t ion ,  es t imat ion ,  and te s t in g  

of a pred ic t ion  model fo r  New York City. In add i t ion ,  the model has 

been simulated (1) to  study the impact of a change in gross national  

product on the local economy and (2) to study the e f f e c t s  of changes in 

two policy v a r iab le s ,  intergovernmental a id ,  and real  e s t a t e  tax r a t e .  

F ina l ly ,  the model i s  used to fo rec as t  the local economy.

The model conta ins equations r e l a t i n g  to the private-economy and 

the local-government sec to rs .  The two sectors  are  interdependent.  The 

estimated r e s u l t s  demonstrate th a t  the export-market-oriented sector  

i s  primarily  a f fec ted  by national  v a r ia b le s ,  while the  mixed-market- 

or ien ted  sec to r  i s  influenced by both local and national  va r iab le s .  The 

output in the loca l-market-or iented sec to r  i s  mainly dependent on local 

va r iab le s .  The linkage between the local and the national economies i s  

e s tab l ished  through the  export-market- and mixed-market-oriented sec to rs .  

Employment mainly depends on output. Furthermore, the model has postu­

la ted  th a t  output  and employment in a number of indu s t r ie s  are  dependent 

on population,  a proxy fo r  demand. Assuming th a t  the decl in ing  trend in 

population observed in the period from 1970 through 1975 continues, the 

demand fo r  output and employment of these in d us t r ie s  wil l  decl ine .^

Vhe U.S. Department of Commerce, Bureau of the Census, has 
reported a decl ine  in the  c i t y ' s  population in the years a f t e r  1975.
The trend does not appear to be the same in a l l  the boroughs of New York 
City.
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The r e s u l t s  of h i s to r ic a l  simulation show th a t  the model has per­

formed well in r e p l i c a t in g  corresponding h i s to r ic a l  data s e r i e s .  Mean 

Absolute Percent Error s t a t i s t i c s  (which are  used as measures of s t a t i s ­

t i c a l  s ign i f icance)  fo r  the endogenous var iab les  of  t h i s  model are 

e i t h e r  comparable to or b e t t e r  than those found in the l i t e r a t u r e  for

other  s im i la r  models, with the exception of  the model fo r  the Philadel-
2

phia region as of 1977.

The impact e l a s t i c i t y  of New York City gross product with 

respec t  to a change in gross national  product i s  0.53. Although the 

numerical value of the impact i s  comparable to those obtained by some 

o ther  regional models, the impact i s  not g rea t .  This suggests t h a t  the 

growth of gross national product wil l con tr ibu te  to the growth of local 

economy only to a l imited extent .

Further ,  the study reveals  th a t  a reduction in intergovernmental 

aid  causes a reduction in the local government's operating expenditures. 

This, in tu rn ,  leads to  a decl ine in gross c i t y  product and in the magni­

tudes of  o ther  f i s c a l  and economic v a r iab les .  Since one of the c r i t e r i a  

fo r  determining the amount of intergovernmental aid i s  the number of 

people l iv ing  in the c i t y ,  the decl ine  in the c i t y ' s  population would 

lead to a decrease in the amount of intergovernmental a id .  Such e f fe c t s  

can be o f f s e t  i f  the intergovernmental aid  formulae are  modified.

Table 4 on real e s t a t e  tax shows th a t  a decrease in the real 

e s t a t e  tax r a t e  has a primary impact on real e s t a t e  tax c o l le c t io n s ,

2The Philadelphia  model as of 1977 has less  than 5 percent MAPE fo r  
82 percent  of  the va r iab les .  See Glickman, Econometric Analysis of 
Regional Systems, p . 143.
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lo ca l ly  ra ised  revenues, local government expenditures ,  and gross c i t y  

product in decl in ing order .  The impact of a decrease in the real  e s t a t e  

tax on the o ther  economic var iab les  analyzed in the model i s  of a much 

smaller  order .  I t  should be remembered th a t  only the immediate impact 

i s  ind ica ted .  I t  may well be th a t  in the long-run,  e l a s t i c i t i e s  fo r  the  

var iab les  would be qu i te  d i f f e r e n t .  This , however, cannot be shown in 

the ana ly t ic s  of  the present  model.

F ina l ly ,  ex post  fo recas t ing  experiment with the model demon­

s t r a t e s  i t s  p red ic t ive  accuracy fo r  endogenous var iab les  in the pos t ­

sample period. This suggests th a t  the model can serve as a good fo re ­

cast ing  to o l .

Contributions of the Model to Regional 
Econometric Model Building

Regional macroeconometric model building is  a r e l a t i v e ly  new 

area .  The present  model i s  the f i r s t  small -scale  macroeconometric model 

fo r  New York City b u i l t  broadly on the basis  of  the e a r l i e s t  version of 

the Philadelphia  model. Nevertheless , t h i s  model i s  f a r  from a r ep l ica  

of any other  e a r l i e r  regional  model. The model's s t ru c tu re  was devel­

oped a f t e r  many t e s t s  made to obtain equations responsive to th eo re t ic a l  

and s t a t i s t i c a l  cons idera t ions .

A model of t h i s  kind is  probably of more use to an individual 

researcher  or a policy  maker than a la rge -sca le  model would be, when i t  

comes to  understanding the s t ru c tu re  of the c i t y ' s  economy or performing 

policy  simulations and fo recas t ing .  We a l l  know t h a t  econometric models 

have the advantage t h a t  they may be developed and modified through 

experience with a view to improving the r e s u l t s .  Therefore, t h i s  model
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of fe rs  scope fo r  fu r th e r  research into  the local economic problems v i s -  

a -v i s  the nation as well as fo r  various policy options and forecas t ing  

experiments.

Because the U.S. Department of Commerce does not provide data

per ta in ing to gross product fo r  New York City ,  we constructed such data

(by industry and government) fo r  the purpose of  building the model.

These data would c e r t a in ly  be valuable inputs fo r  fu r th e r  research in

the development of ideas re l a t in g  to construct ion of basic s t a t i s t i c s

fo r  the c i t y ' s  economy.

The c l a s s i f i c a t i o n  of the c i t y ' s  indu s t r ie s  as export-market-

o r ien ted ,  mixed-market-oriented and loca l-market-or iented i s  made a f t e r
3

a study has been done. This c l a s s i f i c a t i o n  would be helpful  in under­

standing the nature of local economic issues .

F ina l ly ,  the present  model deals with more disaggregated indus­

t r i a l  sectors  than those dea l t  with by most o ther  small -sca le  econometric 

models fo r  other  regions.  Obviously, more disaggregation sheds addi­

t iona l  l i g h t  on the behavior of the  local economic va r iab le s .

Some Suggestions fo r  Future Research

As noted e a r l i e r ,  data c o n s t ra in ts  l im i t  the  so p h is t ica t io n  of 

t h i s  model as compared to national  models. However, with increasing 

a v a i l a b i l i t y  of regional da ta ,  the a r t  of  regional macroeconometric model 

building wil l  develop and the regional models will  no longer continue to 

be r e l a t i v e ly  simple. Data problems as ide ,  a few suggestions fo r  fu tu re

^See Appendix D.
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research in the f i e l d  are  given here. An attempt should be made to 

include in the model appropria te  v a r ia b le (s )  representing competitiveness 

of the indus t r ie s  lo ca l ly .  The importance of  competitiveness to the 

c i t y ' s  economy i s  evident  in the analys is  of  employment changes applying 

the s h i f t  and shares framework mentioned in Chapter 1. Also, a t t en t io n  

must be paid,  in construct ing such a model, to the p roduct iv i ty  levels  

of the  labor force and the local in d u s t r i e s .  An inclusion of an inves t ­

ment equation, upon a v a i l a b i l i t y  of da ta ,  would render the model more 

dynamic and might improve the est imated r e s u l t s .  The model would also 

assume a more dynamic charac te r  with the use of qua r te r ly  da ta .  Further ,  

more disaggregation of  the various sec to rs  might con tr ibu te  toward a 

b e t t e r  performance of the model. F ina l ly ,  the  local government sec tor  

must be more disaggregated. More de ta i l e d  treatment of the government 

sec to rs  in the model could serve as a useful tool to policy-makers.

As fo r  est imation procedure, o ther  methods, namely, Two-Stage 

Least Squares—Principal  Components and I te ra te d  Instrumental Variables 

( IIV),  might be applied ,  and r e s u l t s  compared with each other  and with 

the r e s u l t s  obtained by Ordinary Least Squares as used in est imating the 

equations in the present  model.
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APPENDIX A

SHIFT AND SHARES ANALYSIS AND NEW YORK 
CITY'S EMPLOYMENT CHANGES

In order to descr ibe  the changes in employment in the c i t y  during 

the period from 1960 to  1975 by ind u s t r ia l  s e c to r ,  the s h i f t  and shares 

analysis/framework i s  used here. The basis  of the s h i f t  and shares 

framework i s  expressed by the following id e n t i ty :

AR* = Ri [(US*/US) - 1] + Ri [(US*/US.) - (US*/US)] +

Rn- C(R*/R1) - (US*/US.)]

where:
★

AR. = Change in regional employment in the i th industry a t  the 
end of the period

Ri = Regional employment in the i th industry a t  the beginning 
of the period

R. = Regional employment in the i th industry  a t  the end of the 
peri od

US = Total national  employment a t  the beginning of the period

US. = Total national  employment in the i th industry  a t  the
beginning of the period

US* = Total national  employment a t  the end of  the period

US. = Total national  employment in the i th industry  a t  the end
of the period

The three  terms on the r i g h t  hand side  of the above id e n t i ty  a re ,  

resp ec t iv e ly ,  national  share,  in du s t r ia l  mix, and competit ive components—
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the three  components of  employment changes. The f i r s t ,  national  share 

component, accounts f o r  the change in employment the p a r t i c u l a r  industry  

would have experienced i f  employment had changed a t  the same r a te  as the 

to ta l  national  employment in a l l  i n d u s t r i e s .  The in d u s t r ia l  mix compo­

nent equals the change in employment which the industry a t  the regional 

level would have experienced due to the d i f ference  in the  r a t e  of the 

growth of the industry n a t ion a l ly  from the national average of  a l l  indus­

t r i e s .  Indus t r ia l  mix component i s  computed on the basis  of the  assump­

t ion  th a t  employment in a p a r t i c u l a r  regional  industry grows as i f  a t  

the same d i f f e r e n t i a l  r a t e  as the employment in the corresponding 

national  industry .  The l a s t  component, v i z . ,  the competitive component, 

accounts fo r  the change in employment th a t  can be a t t r ib u t e d  primarily  

to the comparative advantage t h a t  the region enjoys in terms of produc­

t ion  and marketing of a sp e c i f i c  good or goodsJ  In o ther  words, the 

l a s t  component measures the growth d i f f e r e n t i a l  r e su l t in g  from i n t e r ­

regional d i f fe rences  which have had impact on the a t t r a c t iv e n e s s  of the 

region fo r  the loca t ion  of the p a r t i c u l a r  industry .  I t  may be noted th a t  

i t  i s  the magnitude and the sign of  the components t h a t  are  important.

The changes in employment in the  s ix  major ind u s t r ie s  are  p a r t i ­

tioned in to  three  components applying the s h i f t  and shares framework as 

follows:

^Werner Z. Hirsch,  Urban Economic Analysis (New York: McGraw
H i l l ,  1973), pp. 223-26.
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Industry Period: 1960 to 1975

Manufacturing: -419,000 = 396,000 - 309,000 - 506,000

Construction: -47,000 = 52,000 - 27,000 - 72,000

Finance, insurance,
& real e s t a t e :  36,000 = 162,000 + 63,000 - 189,000

Transportation & 
u t i l i t i e s :  -50,000 = 133,000 - 94,000 - 89,000

Wholesale & r e t a i l  
t rade :  -109,000 = 315,000 + 41,000 - 465,000

Services:  163,000 = 254,000 + 283,000 - 374,000

The computations shown above ind ica te  t h a t  the l a s t  components of 

the change in employment fo r  a l l  the six  in d u s t r ie s  have negative s igns.  

The l a s t  components being the competitive components suggest loss of 

competitive advantages by the c i t y  over the years .



APPENDIX B 

TABLES 6 THROUGH 20
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TABLE 6

CHANGE IN THE SHARE OF EMPLOYMENT IN NON-FARM PRIVATE AND PUBLIC 
SECTORS IN NEW YORK CITY IN SELECTED YEARS BY PERCENT

Year
Non-Farm 

Pr iva te  Sector Public Sector Total

1960 88.5 11.5 100

1969 85.6 14.4 100

1975 82.5 17.5 100

NOTE: Tables 6 and 7 are  based on data repor ted ,  U.S. Depart­
ment of Labor, Bureau of Labor S t a t i s t i c s ,  Employment and Earnings 
in S ta tes  and Areas, 1939-75, 1977. The choice of the years fo r  
p resen ta t ion  of  employment data in Tables 6-20 i s  based on the f o l ­
lowing considera t ions:  the period between 1960-69 was a moderate
growth period and New York City experienced a peak level  of  employ­
ment in 1969. Between 1969 and 1975 there  were two national  reces­
sions and employment in the c i t y  dipped d r a s t i c a l l y .

TABLE 7

CHANGE IN EMPLOYMENT IN PRIVATE AND PUBLIC SECTORS IN 
NEjd YORK CITY IN SELECTED PERIODS BY PERCENT

Priva te  Sector Public Sector

Year Total Annual Total Annual

1960-69 3.8 0.4  34.0 3.3

1969-75 -16.8  -2 .6  4.6 0.8



TABLE 8

CHANGE IN THE DISTRIBUTION OF EMPLOYMENT BY INDUSTRIAL SECTOR IN SELECTED YEARS BY PERCENT

Year
Manufac­

turing Finance Construction
Transpor­

ta t ion
Wholesale & 
Retail Trade Services

Govern­
ment Total

U.S.A.

1960 31.4 5.0 5.4 7.5 21.3 13.9 15.6 100.1

1969 28.9 5.1 5.0 6.4 21.1 16.1 17.5 100.1

1975 24.1 5.5 4.5 5.9 22.2 18.4 19.4 100.0

New York City

1960 26.8 10.9 3.5 9.0 21.0 17.2 11.5 99.9

1969 21.7 12.3 2.8 8.5 19.7 20.5 14.4 99.9

1975 16.1 12.9 2.4 8.2 19.4 23.5 17.5 100.0

NOTE: Tables 8-20 are based on data reported,  U.S. Department of Labor, Bureau of Labor S t a t i s ­
t i c s  (1) Employment and Earnings, United S ta te s ,  1909-74; (2) Employment and Earnings in States and 
Areas, 1939-75, 1977; (3) Employment and Earnings, January 1978.

<£>CT>
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TABLE 9

NEW YORK CITY'S SHARE OF NATIONAL EMPLOYMENT IN SELECTED 
YEARS BY PERCENT: MANUFACTURING

Year Manufacturing

1960 5.6

1969 4.1

1975 2.9

TABLE 10

CHANGE IN EMPLOYMENT IN NEW YORK CITY AND THE U.S.A. IN 
SELECTED PERIODS BY PERCENT: MANUFACTURING

New York City U.S.A.

Year Total Annual Total Annual

1960-69 -12.8 -1 .3 20.1 2.1

1969-75 -36.1 -5 .3 -9.2 -1.5

TABLE 11

NEW YORK CITY'S SHARE OF NATIONAL EMPLOYMENT IN 
SELECTED YEARS BY PERCENT: CONSTRUCTION

Year Construction

1960 4.3

1969 3.0

1975 2.3
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TABLE. 12

CHANGE IN EMPLOYMENT IN NEW YORK CITY AND THE U.S.A. IN 
SELECTED PERIODS BY PERCENT: CONSTRUCTION

New York City U.S.A.

Year Total Annual Total Annual

1960-69 -16.6 -1.7 22.2 2.3

1969-75 -25.4 -3 .8 -1 .9  -0.3

TABLE 13

NEW YORK CITY1S SHARE OF NATIONAL EMPLOYMENT IN SELECTED 
YEARS BY PERCENT: FINANCE, INSURANCE, AND REAL ESTATE

Year
Finance, Insurance, and 

Real Estate

1960 14.5

1969 13.1

1975 10.0

TABLE 14

CHANGE IN EMPLOYMENT IN NEW YORK CITY AND THE U.S.A. IN SELECTED 
PERIODS BY PERCENT: FINANCE, INSURANCE, AND REAL ESTATE

New York City U.S.A.

Year Total Annual Total Annual

1960-69 20.6 2.1 33.5 3.3

1969-75 -9 .3  -1 .5  18.6 2.9
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NEW YORK CITY1 
YEARS BY

TABLE 15

'S SHARE OF NATIONAL EMPLOYMENT IN SELECTED 
PERCENT: TRANSPORTATION AND UTILITIES

Transportation
Year and U t i l i t i e s

1960 7.9

1969 7.3

1975 6 .0 ..............

TABLE 16

CHANGE IN EMPLOYMENT IN NEW YORK CITY AND THE U.S.A. IN SELECTED 
PERIODS BY PERCENT: TRANSPORTATION AND UTILITIES

New York City U.S.A.

Year Total Annual Total Annual

1960-69 1.8 0.2 10.8 1.2

1969-75 -17.1 -2.7 1.4 Cu 3

TABLE 17

NEW YORK CITY'S SHARE OF NATIONAL EMPLOYMENT IN SELECTED 
YEARS BY PERCENT: WHOLESALE AND RETAIL TRADE

Year Wholesale and Retail Trade

1960 6.5

1969 5.1

1975 3.7
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TABLE 18

CHANGE IN EMPLOYMENT IN NEW YORK CITY AND THE U.S.A. IN SELECTED 
PERIODS BY PERCENT: WHOLESALE AND RETAIL TRADE

New York City U.S.A.........

Year Total Annual Total Annual

1960-69 0.6 0.06 29.1 2.9

1969-75 -15.1 .......... -2 .4 15.3 2.4

TABLE 19

NEW YORK CITY'S SHARE OF NATIONAL EMPLOYMENT IN SELECTED 
YEARS BY PERCENT: SERVICES

Year  Services

1960 8.2

1969 6.9

1975 5.5

TABLE 20

CHANGE IN EMPLOYMENT IN NEW YORK.CITY AND THE U.S.A. IN SELECTED 
PERIODS BY PERCENT: SERVICES

New York City U.S.A.

Year Total  Annual Total Annual

1960-69

1969-75

28.4

- 1 . 2

2.8

- 0.2

51.3 4.7

24.6 3.7
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APPENDIX C 

DATA CONSTRUCTION AND SOURCES

Data Contraction

Due to a paucity  of regional da ta ,  the economist faces problems 

in building regional models. An addit ional  problem i s  the lack of time- 

s e r i e s  data fo r  consecutive years .  Consequently, regional model builders  

must cons t ruc t  data pe r ta in ing  to the basic economic v a r iab le s .  There­

fo re ,  we have constructed some basic s t a t i s t i c s  fo r  New York City.

Unlike gross national  product,  data fo r  gross c i t y  product i s  not 

av a i lab le .  Therefore, the method s im ila r  to the one discussed by Ken­

drick  and Jaycox i s  used here to construct  output d a t a J  In order  to 

est imate gross c i t y  product using ava i lab le  da ta ,  i t  i s  assumed th a t  the 

s t ru c tu re  within each non-farm industry group in the c i t y  i s  s im i la r  to 

t h a t  of the corresponding industry  group in the nation.  The procedure 

involves several computational s teps:

F i r s t ,  the proport ional  re la t io n sh ip  i s  e s tab l ished  between gross 

national  product and national  aggregate wage b i l l  by industry  group and 

public  sec to r .  The proportions thus computed are  assumed to be i d e n t i ­

cal to the corresponding proportions fo r  the c i t y .  Six major industry  

groups are  considered.

^Kendrick and Jaycox, "The Concept and Estimation of Gross S ta te  
Product," pp. 153-68.
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Second, the proportional  r e la t io n sh ip  i s  e s tab l ished  between 

to ta l  non-farm labor and p ropr ie to rs  income fo r  New York City and non­

farm labor and propr ie to rs  income by each of the s ix  major industry  

groups and public sec to r .  Data per ta in ing  to  labor and p ropr ie to rs  

income are published by the U.S. Department of Commerce.

Third, the aggregate wage b i l l  f o r  New York City i s  a l loca ted  

among the six  major industry  groups and the public  sec to r  using the pro­

portion of labor and p rop r ie to rs  income accruing to each group.

Fourth, gross c i t y  product by each of the s ix  industry  groups and 

public sec tor  i s  computed using the proportion between gross national 

product and aggregate wage b i l l  by industry  group and public  sec to r .

The sum of gross c i t y  product by industry  group and public  sec to r  wil l 

add up to gross c i t y  product.

The above approach to the est imation of gross regional product 

i s  ca l led  the "output approach." The value added method i s  another v a r i ­

an t  of "output approach." Data r e la te d  to value added in manufacturing 

only fo r  New York City i s  published annually .  Therefore,  the  value 

added method could not be applied to compute gross c i t y  product . I t  may 

be reca l led  t h a t  export and import and sector-wise  investment and con­

sumption expenditures data fo r  the  c i t y  are  not a v a i lab le .  Nor are  mean­

ingful p r o f i t  data read i ly  obta inable .  Therefore, the expenditures or 

income approach has not  been adopted to est imate  gross product fo r  the 

c i ty .



Data Sources

The U.S. Department of Commerce: Gross national  product; per­

sonal income of the c i t y ' s  re s id en ts ;  money wage r a t e  by industry  group,

new manufacturing investment in the c i t y ;  r e t a i l  s a l e s ;  personal income 

of  the c i t y ' s  res iden ts  minus t r a n s fe r  payments; population of  the c i t y .

The U.S. Department of Labor: Employment by indus t ry ,  labor

fo rce ,  and consumer pr ice- index.

The City of  New York, Comptroller , Various annual rep o r ts :  

lo ca l ly  ra ised  revenues; intergovernmental a id ;  local government opera t ­

ing expenditures;  assessed value of  real  e s t a t e  ( taxable  only) ;  real 

e s t a t e  tax c o l l e c t io n s ;  general sa les  tax co l lec t io n s  and personal 

income and commuter earnings tax c o l lec t io n s .

The Federal Reserve Bul le t in  (Washington, D.C.) , Various issues :  

Rates of re turn  on AAA corporate  bonds.

The City Bank: Mortgage i n t e r e s t  r a t e .

The Clearing House of New York C i ty : Domestic bank deposi ts  of

the c i t y ' s  banks.

Secu r i t ie s  and Exchange Commissions, Various annual repo r ts :  

Dollar value of s e c u r i t i e s  sold in the New York Stock Exchange.

McGraw-Hill Information Systems Company, Dodge bui lding cos t  

index for  U.S. and Canadian c i t i e s :  construct ion  cost  index.

The City of  New York, Department of City Planning: New housing

uni ts  completed.
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APPENDIX D

CLASSIFICATION OF INDUSTRIES AS EXPORT-MARKET-, MIXED-MARKET-,
AND LOCAL-MARKET-ORIENTED SECTORS

The proper sp e c i f ic a t io n  of the equations contained in the New 

York City model requires  t h a t  the in d us t r ie s  be c l a s s i f i e d  as export-  

market- ,  mixed-market-, and loca l-market-or iented sec to rs .  This i s  not 

an easy task due to a paucity  of data .

However, an attempt has been made here to c la s s i f y  the  indus t r ie s  

lo ca l ly  in to  three  groups as mentioned above. The procedure used for  

th i s  purpose i s  based on the p r inc ip le s  applied by Richard Knight to 

c l a s s i f y  export and local in d us t r ie s .^  I t  involved three s teps :  an

estimation of gross c i t y  product by industry ,  an est imation G f requ i re ­

ments of the local economy by industry ,  and the determination of local 

exports and imports by sub trac t ing  the requirements from gross c i t y  prod­

uct by industry .  I t  i s  assumed th a t  to ta l  requirements are equal to 

gross c i t y  product , and there  i s  no net  flow of funds in to  or out of the 

c i t y .  The requirements fo r  the c i t y ' s  s ix  major indu s t r ie s  are  d e te r ­

mined as follows:

F i r s t ,  proport ions fo r  the s ix  corresponding national in du s t r ie s  

are  computed r e l a t i n g  gross national product by industry to to ta l  gross 

domestic national  product.  Gross c i t y  product i s  then a l loca ted  to  the 

six  ind u s t r ie s  lo c a l ly  on the basis of the proportions thus obtained.

^Richard Knight, Employment Expansion and Metropolitan Trade 
(New York: Praeger Publ ishers ,  1973), pp. 14-25.
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The products so a l loca ted  represent  requirements by industry.

Net export ing and importing indus t r ie s  are then id e n t i f i e d  in the 

following manner:

Let GCPN be gross c i t y  product and TON be the to ta l  outlay of  the 

local r e s iden ts .  N r e fe r s  to New York City. By assumption, GCPN = TON. 

Let NRJ = GAJ (TON); TJ = NRJ - GCPJ, where NRJ = New York City requ i re ­

ments fo r  industry J ,  GAJ = Gross national domestic product c o e f f i c i e n t  

fo r  industry J ,  TJ = Trade balance in industry J ,  GCPJ = Gross c i t y  prod­

uct fo r  industry J .  A p o s i t iv e  TJ i s  a t t r ib u te d  to imports and a nega­

t iv e  TJ i s  a t t r ib u t e d  to exports .

There are  some d if ferences  between the procedure discussed above 

and the one used by Richard Knight. While Knight est imates production 

by industry fo r  metropoli tan areas using national  index of value added, 

we have used the procedure discussed by Kendrick and Jaycox fo r  e s t im at­

ing gross c i t y  product.  Instead of using gross national  domestic product 

c o e f f i c i e n t  as used here ,  Knight uses national  income c o e f f ic ien t s  in 

est imating requirements by indus try . ,

The r e s u l t s  obtained through the app lica t ion  of the above pro­

cedure demonstrate t h a t  New York C i ty ' s  f inanc ia l  sec tor  i s  a net 

exporter  accounting f o r  44 percent and 46 percent of output  as exports 

in 1960 and 1975 re sp ec t iv e ly .  In these years ,  42 percent and 58 percent 

of  requirements of manufacturing could be a t t r ib u te d  to imports. In 

1975 the output of se rv ices  exceeded requirements by 14 percent . On the 

o ther  hand, the output of t ransp o r ta t ion  and u t i l i t i e s ,  cons t ruc t ion ,  

and wholesale and r e t a i l  t rade  f a l l s  short  of the requirements of the 

respec t ive  sec to rs .



Thus, in the New York City model considered in the present  study,  

f inance,  insurance, and real e s t a t e  ( i . e . ,  f inanc ia l  sec tor)  are t rea ted  

as export-market-oriented industry .  Construction, t r an sp o r ta t io n ,  and 

u t i l i t i e s ,  and the combined se rv ice s ,  wholesale and r e t a i l  t rade indus­

t r i e s ,  a re  loca l-marke t-or ien ted .  But manufacturing i s  considered as 

mixed-market-oriented,  serving both nat ional  and local market. I t  i s  

qu i te  logical  to assume th a t  the c i t y ' s  large manufacturing sec tor  pro­

duces goods fo r  national  market as well.  At the same time, imported 

manufacturing goods a re  needed fo r  the large  and d iv e r s i f i e d  local con­

sumer market.

L as t ly ,  a number of  in d us t r ie s  which belong to the six  major 

in d u s t r ie s  considered here are  a lso  c l a s s i f i e d  as export-market- and 

mixed-market-oriented sectors  somewhat a r b i t r a r i l y .  The export-market- 

or ien ted  in du s t r ie s  are :  a i r  t r an sp o r ta t io n ,  communications, and legal

se rv ices .  Mixed-market-oriented indus t r ie s  are :  Apparel production,

p r in t ing  and publishing,  and lea th e r  production; banking, secu r i ty  and 

commodity brokers , and se rv ices .  All of these in du s t r ie s  have one com­

mon c h a r a c t e r i s t i c  in t h a t  they account fo r  a large percentage of 

employment in the corresponding national in d u s t r ie s .
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