_ DOCUMENT RESUME

ED 227 0l12. ) SO 014 479
. AUTHOR Deane, Robert T.; And Others - !
TITLE \ Model Study for an Ecoromic Data Program on the
S TN conditions-of Arts and Cultural Imstitutions. Final .
J Report. : S -
"INSTITUTION . Applied Management Sciences, "Inc., Silver Spring,

Md.

SPONS AGENCY National Endowment for the Arté, Washington, D.C. -~

PUB DATE- '30.%un 77
CONTRACT 'NEA-C-169 : L '
. - NOTE ~ .352p.; Some pages may be marginally legible "due to
Lo : small and light print type. '
.. | PUB TYPE o }n£o§mation Analyses (070) -- Reports - Descriptive
SASE . 141 v
EDRS PRICE MF01/PC15 Plus Postage. . -
"DESCRIPTORS Arts Centers; *Cultural Centers; *Dance; Databases;

Economic Research; Expenditures; Financial Support;
/

. : Grants; Long Range Planning; Models; *Music;
*predictive Measurement; Research Design; Researc
Reports; Statistical Data; Tables—(Data); *Theater
Arts; Trend Analysis;' *Visual Arts’

IDENTIFIERS -  *Econometrics

_ ABSTRACT e . s . ‘
o * The development.of econometric models and a data base’
to predict the responsiveness of arts institutions to changes in the
economy is reported. The study focused on models for museums, ° -
theaters (profit and_non-pqpfit), symphony, ballet, opera, and dance.
The report details four objectives of the project: to identify useful
databases and studies on the economics of the wvisual and performing
arts, construct a series of econometric models characteristic of the
arts industry, acquire data and create analytical files, and estimate
and analyze the models. Models for each of the arts forms are .
presented.in detail as well as a model for all the art forms R

- combined. Data were obtained from. the Ford Foundation, Theatre
Communications Group, Center for Policy Research, other foundation

. -a

reports, books, and periodicals. Variables included: demand; cost;
price; federal, regional, and foundation grants; private
contributiofs; capacity extension. factar; fund raising expenditures;.
[ -and subscription sales. The estimation process, in which’the acquired
data were applied to the conceptual models, indicates ‘that b
preliminary efforts at model estimation accurately describe a large‘
part of the behavior of various organizations. Over 100 graphs and

tables are contained in the document. (KC)

-

)

s ¢ . . 14

(¢}

k4

a = N
*************************************.**********************.**********'**‘

* Reproductions supplied by.EDRS are the best that can be made . *

* _ . from the original document. . %
***********************************************************************




3 ?
¥ . .

ATION ’
' P n'mmr OF Leouc
. . 3 “ 5o N‘::loz?: INSTITUTE OF EDUCAﬂO‘:N
- % = e ol EDUCATIONAL RESOURCES :NFORMAT )
- : < : NTER (ERIC 2
’ LY « CE been oproduced_ a5 4

» + This document has
‘ received fram the per

‘ ) b‘ . originating it-

' f Minot changes hav

‘ . . ' repvoducllon qul\\ly

SOI’\ or olgamzanon

e been made 10 ihprove

Y

ED227012

| . his doc
G k | n B Poums ol yiew Of opnmons statad in thi

ment ¢ do not necassanly rapresent oﬂlcu\ N|E

posmon or poficy.

.

- 16-102 .+, o T ~ N
[ \ o ST
.
/ MODEL STUDY FOR AN ECONOMIC DATA PROGRAM ON THE
CONDITIONS OF 'ARTS AND CULTURAL INSTITUTIONS ’

- A
RFEEE . e ’ - .

. o ' - © “PERMISSION TO REPRODUBE THIS ™ ~
. : °  MATERIAL HAS BEEN GRANTED BY - '

.
. , . < i <

-

-/ : ' : - ©_ TO THE EDUCATIONAL RESOURCES
. INFORMATION CENTER (ERIC).” -

.~

¢

‘ . June 30, 1977,

-

'Prepared for:

'?‘ | Research Division i . o
- Natlonal Endowment for thv Arts ' ‘

= X . . ¢ ~ . » “

¢ )

+ ° In accerdance with: : .

s s @

. Contract No.(NEA C 169"

Y

o8

-

.
<
.
¢

&

° ' SAVANE

15

1

o - T : ' ' ‘o o
‘ . - 962 Wayne Avenue . Sulte 701 - Silver Spring, Maryland 20910 , ,,,u, , e
) o o o Tolcphone 301 585-8181 - -\ A




~

-

v

¢

Principal Authors: R.,G:t T. Deane, Ph.D.
e ' Ib

' |
v
' .
.
. .

, im A.S. Ibrahim; M.A. - .
ContributinézAuthor: Thomas I. Litkowski, B.A. .
T " ACKNOWLEDGMENTS -  *

t 4 .

~ T . -

' Iq:addition'to dhe authors cited_aboyé, executive 1leadership of the

project was provided by Dr. Todd S. Tucker, President of Applied
Management Sciences, and- Mr. Douglas E.. Skinner, Senior Vice- y
President of Applied Management Sciences. Special thanks must be
given‘to/Mr._Lagrence Smith of the Applied Management Sciences'.staff
for his assistance, to Mr. Samuel T. Redwine, Mr. Anthony V. Chessick,
and Mr. /Barry W. Philipp, who provided the fi development program-
ming expertise in the study. Applie Management Sciences also wishes
to'express its grdtitude to Mr. Harold\Horowitz, Director of the
Researc¢h Divisiqn of the National Endowment for the Arts, who was

- .the Project Officer on the study, and Mr. David Waterman, .Research Q

Economtist of the Research Division of. 'the National Endowment for the
Arts,; for their advice, assistance, and guidance throughout the:study.
Applied Management Sciences would also like to express its apprecia-
tidn'to the consultants for the project: "Mr. Thomas Fichandler,'
Executive Director of the Arena Stage; Mr. James Morris, Director

of \the Division of Performing Arts,at the Smithsonian Institution;

.an& Mr. Donald Nicholas, Deputy Director of thé Virginia Museum of
" Fine Arts. It was by picking these men's mindS‘that the°sconteptual

bases for the models were developed. - ;

¢ : S , ' . . - ’ b . .
Applied Managemerit Sciences also appreciates the assistance of the -
individuals .and organizations who joined or assisted in the data
collection. effort: Mr. Richard C. Sheldon, Djrector of the Office of
the Arts; Ford Foundation and Miss Rita Roosevelt, also of the Ford -

-Foundatign, who providéed the data for Non-Profit Theater, Opera,

.Symphony Orchestra,’ Ballet, and Dance; Mr. Henry Schlenker and Mr.

Robert Gett of Touche-Ross § -Co., who provided the updates fori the
Non-Profit Theater with, data. from the Theater Communicatjons Group;
Mr. Harry I. Greenfield and Mr. Samuel Schwarz of the Center for
Policy Research, Who proyided -selected data on symphony orchestras

" from the‘American Symphony Orchestra League, and who assisted in the

-

" '
.
'o
‘ .
|
o .
| ' |
.
"
. . .
'
N '
L4
‘
l .
.
o
.
'Ol
: .
[
A Fuiext provid
v

collection of thic museum time series.'data; Ms. Toril McCagg of the
National Research Center of the Arts, who provided the cross-sectional
data for museums; and Mrs. J. 'Diepenbrock of the Office of Museum )
‘Programs at the Smithsonian Institution, who assisted in the coilec-

. tion of the museum time series cata. In addition, .thanks is given .

to Mr. John Schlater and the Acadeniit Computing Center at the’

: Un%{grsity of Wisconsin-Madison for supplying the Bok-Jenkins algo-
Ti

. Applied Management Sciences also wishes to thank Dr. D. _,
Newlon and Dr.  S. Kohlhager for their jielpful comments at -several
stages of the project. : : : - .

’

4

¥

D &

w . '3

,~ - ' ° - . ’ . .1- N : Kd
. - ) ' .

o




©£ .
«
. . > " 'TABLE OF CONTENTS -
B . . ) 4 s | - . '
Section = - ‘ . ) ‘ - Page
I. INTRO«DUCTION...‘.. O T AR | .
CII. 'REVIEW OF THE LITERATURE B . 6
" _ "A. . Introduction .. . S 6’ .
. B. For-Profit Instltutlons v e e e e e e e e e 7
i C. Non-Profit Institutions . . . . . .« . « « o, o' 5
III. GENERAL MODEL DEVELOPMENT . . . . . v« « . »0e o o 13 '
' A, INtrodUCLION « « « « o o« o s o o o o 00w e 4. 13 .-
_B-» The General MOdels ..‘.v . . : o . . o LI ) . .- oo e “ 15 * . v
' 1. For-Profit Theater . . . A
2. Non-Profit Art Orgam.zatlons N N A 20 . v
C. The Transition from General Models to Conceptual _ '
. Models . . . . . . o v e 24 :
IV. . FINDINGS OF THE REVIEW OF~ EXISTING DATA SYSTEMS . .. 25 '
S A. Introduction . . . e e T e e b e et e e 25 '
‘Bo FOT proflt Theater o o a1 e o e e .w s e e o @ .' .. 27 g
C. Non-Profit 'Bheater e e e e e e e e e e .29 '
Do opera ‘.l"“' o o e o o e o o o o o o e o o o o o ’32 ’
E . Symphon}’ . . . . e e . . . . . . . . . . . . o o oo 32 )
F. Ballet « o o o o o eiomie o o o o o o o o o o o o ,3;‘.
'Go MOdel'n Dance e w o o e o s o o o o o « ® : e o o . 33 ‘
. H’.‘ Museum L] L] a. -. ’ L] N K] L d L) L] L L] L] L] L] L] L] L] L] L] L] N 34 -
v RECOMMENDATIONS . « « « . wre wo o 2% oo v o 39 s "
« . For-Profit Theater .. 39 |
Non-Profit Organlzatlons (Excludlng Museum) 490 ‘
Museum L] * L] L] L] L2 L] L] L] L] L2 L] L] L] 42 ‘I ‘
V.  CONCEPTUAL ECONOMETRIC°MODELS . e e e e e e i e e e, .43 . |
. A. Introduction . . . s ' :
- B. - The Concept.ual Models I SR 43
1. - For-Profit Theater . . . . « « « « « « « &« 44
2. Non-Profit Theater . . . . « « ¢ « « « » o o 47 .l
30 ) opera ¢ o e o o o -0 o o e _e o o s+ e e o o = 54
- 4. . S}'mphonles o o * e o o o e e o o .o & o o e o ) 60 o
: 5. Ballet and Dance S 1 ) ' ,
6. Museums . . . . o e o e e e e e e e 0 e .o 67 .
(- t i
( , N |




Id

L. . . ] R .
ok @ 9 W5 S B g o . II!L\!II
Ny . : - . .
. 3
. . f
. . N -
. - . .. . s
. .
f
> . “ N » ‘
> . & .
-~

v
. Y l . -~

‘Section

»oc!.‘ vIl’

m
5

4

" TABLE OF ‘CONTENTS (Contd.).

ECONOMETRIC MODEL ESTIMATION . &“. c e evn

A.
B.

Introduction .

Model EStimates . ... « ¢ o o o v s o

For-Profit Theater, Broadway . . "
Non-Profit Art Organlzat1ons Excludlng

1.
2.'

o

Museums

a. All Art Forms Comblned .

¢ Ve

Demand ... . « « «°&
Cost )

Price .

Federal. Gran»s
Regional Grants . . . .
Private Contributions .
Foundatién Grants .

e 4 o o o o o0 o“o

Capacity Expan51on Factor .

Fund Raising Costs
Subscription Sales

LI

°b. Non -Profit Theater .

* (10) .

Demand . . . . ¢ . .
Cost « ¢ ¢ o o ' a
Price . . .. e e
Federal Grants e e e
Regional’Grants . . . .
Private Contributions’ .
Foundations' Grants

-

Capacity Expansion- Factop
‘Fund Raising Expenditures .

Subscription Sales

c. Opera .

(1) °

Demand . .

Cost’ .

Price . .

Federal Grants .
Reglonal Grants . .. . -

" Brivate Contributions .

Foundatiqns' Grants .

- Capacity Expansion Factor
.Fund Raising Expenditures

Subsgription Sales .tL.

d. ‘Symphomdy . . . . . . . ...,

(1)
" (2),
(3)

Demand .
«Cost -.
price L] L ] v L]

.
-

¢«




TABLE OF CONTENTS (Contd.) o
. , l ' - ro.
Section : Page
vi. ' (3) Price . 108
(1.a) ¢ Demand . 111
. - (2.a) Cost . 111
. . (3.a) Price 111
™ (4) Federal Grants® . o . 113
(5) Regional Grants . . . « « « « a4 \\\. 113
(6) Private Contributions . . . . . .\. 114
(7) .Foundations Grants eis e o« e o 114
(8),. Capacity Expansion Factor . 114
' - (9)~ Fund Raising Expenditures . 115¢
’ (193 - Subscription Sales 115°
‘e. Ballét.. 115
jﬁ(l) Demand 118
. - (2) Cost cre e e e e 118
. (3) Price . . . .« . % . 118
{ ’ (4) Federal Grants e e e e 119
b (5) Regional Grants . e e e e 119
’ (6) Private Contributions . . . 119
, (7) Foundations' Grants . . . 120
(8) Capacity Expansiqn Factor . 120
'(9) Fund Raising Expenditures . . . . . 120°
. - (10) Subscr1pt1on Sales e e e s s e e e 121

. 'fo Modern Dance ‘o ) . s e ' @ o . o . . . . .- 121
Museums e . . ., o. « e o o . .. o' e o o . e 122

Expenditures on Educational Programs . . 129
Annual Cost of Research Activities . . . 130
Annuval Advertising and Promotional = -
Expendltures . e . . 130
m, Change in the Stock of Exh1b1t Items .. 131 ll

a. *Programs,: Publncatlons, and Services
Revenue. . . B T 122
b. Membership Count . . . e o o & o o & o 125
c Annual Total Attendance S ¥4 ]
d. Price of Admission . . . . . ¢« . + . . . 126
: @, Federal Grants . . . « « « ¢ ¢ o ¢ o o o 127
. . - £. Regiongl Grants . . . . . . . . . .. . 127
. g. Private-Contributions .- -. . . . . . . « 128
h Foundation Grants . . e+ o« o . 129
i. Annual Operating Expendltures . . o 129
J
k
1

'd




R N E Y R R N NN NN NN

Section

VII.

VIIt.

TABLE OF CONTENTS (Contd.)

’

TREND MODEL ESTIMATION AND FOREFASTING .

A.
B.

C.

D.

., o

Introduction « « « ¢ ¢ ¢ ¢ o 0 e e e o v e
For-Profit Theater . . . .
All Non-Profit Art Forms Comblned (Excludlng

" Museums) . o« o e , .

Non-Profit Theater .« o o e ;’. e i i e e e
opera L] L] .. . L] L[] L] L] L[] L] ‘. " L[] L] L[] L] L[] . - . L]
Symphony . « v o ¢« & ¢ 4 4 4 e se e e e e e s e
Ballet . i v o o o o o o o o s » o o o o o o o
Modern Dance .'. e e e e e e e e s

Museum . . .

' SUMMARY AND CONCLUSIONS

ﬁg&fbductlon . .
thodological Approaches
1. Econometrlc Modelling . . « t « o « o o o «

~a. Conceptual Model Development . . .
b. Data Base Acquisition and Preparatlon

(1) For-Frofit Theater . . .
- (2) Non- Proflt Art Forms (Excludlng
Museum): e e 0 e .
(3) Museum - .

" ¢. Model Estimation and“Analysis
2. Trend Modelling

a. Preparation of the Algorithm . .
<b. Data Base Acquisition and Preparatlon
¢. Model Estimation and Analys1s

Selected Research Findings .

1 . Data . . o o o . » o . 7 e o o . " .
2. Behav1ora1 vs Trend Modelling . . e
3. Flndlngs from Behavioral Modelling . .

a. General vs. Specific Models . . . o
b. Reiative Behavioral Model Performances .
c. Seiected Empirical Findings

(1) Grants and Cont*ibutions
(2)  Attendance . .

(3) Pricing . . . .
(4) Subscription Saﬁes . .;. .
(5) Worker Productivity . . . . .
'(6) The Impact of General Economic Con-
dltlons on the Income Gap

+

'

Recommendations

iv

uﬁi( "?

Page
132

132
135

139




-

TABLE ‘OF CONTENTS (Contd.)

\ Section - - ' ; : Page

\ - o BIBLIOGRAPHY.
APPENDIX A: SUMMARIES OF PREVIOUS POLICY STUDIES -~ . °

APPENDIX B: EQUATION ESTIMATES FOR ALTERNATIVE SPECIFICATIONS -
. FOR EACH MODEL '

APPENDIX C: TREND MODELS

\

SEE NN RN W NN NN W W

Tes
|

|

|

|

|

|

|

]

\ 1

|

\

|

|
-




S o LIST OF TLLUSTRATIONS
' " Figure ” Page °
'\ 1 PROFIT MAXIMIZATION SOLUTION FOR THE INDI"IDUAL S
; , ORGANIZATION . . . . . e e e e 14
2 ATTENDANCE MAXIMIZATION WITH ZERO PROFIT CONSTRAINT |
‘ . FOR THE ,INDIVIDUAL ORGANIZATION e e e e . . 14 -
‘e  Table | | S |
' 1 ' For-Profit Theater - Co‘nc'eptual Model . . . . '.* R Y -
. . ’ * ]
_ ' : 2 For-Profit Theater - Endogenous and Exogenous Variables 46
‘ 3 Non-Profit Theater '- .Conceptu_al Model f c e e e e _ 49
i ' 4 - Non-Profit Theate“r - Endogenous and Exogenous Variables 50§51
| . 5 Opera - Conceptusl Model . . . . . . . e 55
| 6 Opera - EndogenOus and E»ogenous Variables . C e e e 56§57 |
. @ 7 'Symphom.es - Conceptual Model . .. T S S 61
‘ 8 Symphonies - Endogenous-and Exogenous Varlables .+« . 62§63 |
' 9 Museums - Conceptual ‘Model . . . . R 68§69
‘ 10 Museums - Endogenous and Exogenous Varlables . . . . e 70871
, &
.11 Selected Estimates for the Demand Function for theé :
' For-Profit Theater Model .+ . . . . « « « ¢ « 0 oo v o 78
. "12  The Variables Used in the Demand Functions for the
For-Profit Theater Model :. . . . « ¢ « « v & ¢ ¢ o & & 79
I 13 Selected Estimat.es for all Art Forms Combined, _ ..'
Excluding Museums Model, . . . . « « + « ¢ ¢ ¢ o ¢ o o = 83
- ’ 14 Variables Used in All Art Forms Comblned Excl’udlng- .
. Museu!ls, MOdel . ! e ’ . *. o . 3 . 3 3 . 3 : 3 . 8}4
. 15 Selected Estimates. for the Non-,Profit» Theater Model . 93 -
. " 16 - The Variables Used in ti;e Non-Profit Theater Model . . 94
' vi ' 9.
S
*“[ [C— - — — - T T - 7




Table

.17

18

19

20

20%.a

121

23
24

kl‘

28

-
.

29

31

32

19.

22.

> 25
. -26.5

-

@
” . *

_r ' 30

) LIST OF TABLES (Continued)

. ’ ' , Title. -
. o ; %_,. < |
Selected Estimates for the Opera Model
The Variables'Used in the Opera Model .

Selécted Estlmates “for the Symphony Model Based on the’
., Ford Foundation Data . e e .

‘The Variables Used in the-Symphony_Model in Table 19

Selected;Estimates for the, Symphony Model Based on’ the
. American- Symphony. Orchestrg League Data Supplled by
the Center for Policy Research t. .
_The Varlables Used in the Symphony Model of Table 19.a.
‘Sgaected-Bstinétes for Ballet Model . . . . . s
The7Va;iab1es Used in the. Ballet Mod=1
Selected Estimates for the Museum Model .
The Jarlables Used.*n'the Model for Museums ...
.Data Sets Avaliable for ®ach Art Form . ’)

/.

Estlmated Box- Jenklns Models for the For- Proflt
Theater (Broadway) P e e e e e N

27 t//Forecasts of For Profit Varrables U51ng Box- Jenk1ns

Model Estimates . s . . . .
j 3
Box -Jénkins Mdﬁel Estlmates and Forecasts and Ford
uridation Growth Model Forecasts for AlI Art Forms
Comblned e e F e s e s aee e

Ed

Box- Jenklns Model Estimates and Forecasts and. the Ford
Foundation Growth Model Forecasts for Non-Profit
~ Theater . . = . . . . e e e e e e e

Box- .Jenkins Model Estlmates and Forecasts ¥or Non-
Profit Theater .. . . . . . . & ¥ “e. e .},n

Box-Jenkins Model Estimates and Forecasts and the Ford
Foundation Growth M?del Forecasts for Opera.. .

Box-Jenkins Model Estimates and Forecasts and the Ford
Foundation Growth Model Forecasts for the Symphony
. /

o
[
® .

n‘u_e-ﬂfn

O
o
¢

100

106
107

112
112
116
117

123

124

..140°

. 145

. 147

©)

[

o ; o ‘ S S
. " . : SR °T S




F e o ] . 5 i s

1
>

' | LIST OF TABLBS (Cgs rtlnueu)
v Table.' - _ S Tltle S L Page-
‘*'D 33 Box-Jenkins Model Estimates and Forecasts for

s . . . . . ) 148

~

. 34 qu -Jenkins M ﬁel Estimates’ and Forecasts and,the Ford
- Fbundatlon Growth Model Fnrecasts for Ballet . . . . . 150

- : ~

-

: . . L
*

35 Box -Jenkins Model Estlmafes and Forecasts for the

Museum’ T1me Ser1es I - 152

o

36+ Factors EffectJng Governmental and Private Grants and - . .
Contributions for Nomn- Proflt Art Organjzations -
Excludlng Museums- ., . . . .7 o o o . e e e e e e .. 169,

37 ° Impact.of Economic and’ POllCY Variables on the Income
Gap for Selected Art FOXMS . « « « « « o o o o o « « « 175
/ e® ' R : .

’
b

. . APPENDIX B
B.1 The Varlables Used“in the Demand Functlons for the
For- Proflt Theater Model R IR B.2
et
B.2 . Estlmated Average February }ttehdance for All Shows --
~ For-Profit Theater e e A . .. . B3
- B.3 Est1mated Average February Audience Slze Per Perfor-
mance for All ShOVfS . . . u- ., . . . . . . . . . . . . e B-3
B.4 Estimated Average February Weekly Attendance for
‘ Plays -- For- Proflt Theater . . « . « . « « = . . . .« B,4
¥ .
B.% ) Esflmated Average February WeekLy Attendance for
~ Musicals -- For-Profit Theater . . . « « o« « o« = & =« & B.4
‘B.6 ' The VarlaQZés Used in the Models for Non-Profit Art
Organlzarlons Excluding Museums ... . « « « = « + & o = B.S
' B.7 Estlmated Average Utilization Rate -- All Non proflt
‘ _Art Organizations Excludlng Museums e e e e e v s .+ « B.6

Estimated Annual Total Tlcketedettendance -- All
Non-profit Art Organizations Excluding Museums . . . . B.6

B.9 = Estimated Total Operating Expendltures Net of Fund

Raising Costs -- All Non-profit Art Organlzatlons .
Excludlng Museums R T T TR R B.7

»

B.10  Estimated Average Realized Price Per Ticket Sold --~
All Non-profit Art Organlzatlons Excluding MuSeums . . B.7

1Y

w
o0

.

e Wi, 11 .




- . B - 4:

LIST OF TABLES (Continued)

- Table : - ’ Title- Page
.B.11 - Estlmated Annual Federal Grants -- All, Non- proflt Art,
é Organlzatlons nxcludlng Museums e e e e . . . B.8
. B.12. Estlmated Annual Grants from Regional Government
Agencies --\All Non-profit Art Organlzatlons Excludlng .
Museums . .. . .. . . . . . L . ... . . B.8
B.13 Estimated Annual Private Contributions -- All Non-m |
+  profit Art Organlzatlons Excluding Museums . ... ...~ . B.9
! - B.14 - Estimated Annual Grants by Foundat;ons -- All Non-// '
| . profit Art Organizations Excluding Museums B.10
B.15 ‘ - Estimated Capacity Expansion Factor -- A11 Non- proflt ,gn"
v Art Organlzatlons Excluding Museums . . . . . . . « . , B.10
» B.16 Estimated .Annual Fund-Raising Expendltures -- All Non-
L profit Art Organlzatlons Excludlng Museums . . . . . . B.1ll
N g “,%LEZFV//ﬁstlmated Subscflptlon Sales -- A11 Non- proflt Art . '
A Organizations Ercludlng Museums . . . . . v . . + . . . B.11
. - B.18 Estlmated Average Utllrzatlon Rate -- Non profit
7:‘ : Theater L] L] L] L] ’ L] [ ] L] [ ] ... .’. L] . i J [ ] L] L] L] L 2 -~ L] L] BoIZII
B.19 Estimated Annual Total Ticketed Attendance m-i
Non proflt Theater . . . . . « &0 o o v v o o . B.12
B.20 Estimated Total Operating Expendltures Net of Fund )
, Raising Costs -- Non- proflt Theater ere e s+« . . s B.13
B.21 Estlmated Average Realized Pr1ce Per Ticket Sold --
- Non- prof1t Theater . . . . ¢« « « ¢ ¢ ¢ o o o & .7. . B.13
B.22 Estlmated Annual Federal Grants -- Non-profit Theater . B.14
B.23 Estlmated Annual Grants from Reglonal Government ~ .
AgenC1es -- Non -profit Theater .. . . . IR B.14
B.24" Estimated Annual Private Contrlbutlons .- Non -profit '
) Theater L] . . . L) . I3 . . o, . . . . . ® Ye @ . . » B-J.S
B.25 Estlmated Annual Grants by Foundatlons -- Non- proflt
. Theater . . . « ¢ « « ¢ ¢ ¢ 4 4 o 0 4 e e e e e Wt B.16
_B.26' Estimated Capaoity Expension.Faotor -- Non-profit
Theater . . ¢« . - ¢ ¢ e ¢« o ¢ o o s o o« & o o o B.16
| - 1z N
) v ixos | . e

T

y -

-

3

- s,




QTaBle
B.27

B.28 ’

B.29-

B.30 .
B.31

B.32

B.33

" B.34

‘ B.SEJ'

B.36
B.37
B.38 -
B.39
B. 40

Bu4I .

B}4l.a

"LIST OF TABLES (Contlnued)

. -

. T1tle
Estimated Annual Fund Ralslng Expend1tures -- Non-.
profit Theater . .'. ... . . . .. e e
_Estlmated Subscrlptlon Sales -- Non p/d%it Theater
Estimated Average Utlllzatlon Rate - /Opera . e

5 (

Estlmated Annual Total Ticketed Attehdance -- Opera-.

Estlmated Total Operating Expenditures Net of Fund )
‘Raising Costs -- Opera .. . « « « « « « & .'7 .

«

Estimated Average Realized Price Per Ticket Sold --
‘opera . . .« . . . .. S » . . - .« .o . . . . . . .

‘Estlmated Annual Federal Grarnts -- Opera

Estimated Annual Grants from Regional Government
Agenc1es -- Opera e e .« o o . . .o

‘Estlmated Annual Private Contrzbutlons -- Opera .
'Estlmated Annual Grants by Foundatlons -- Opera ..
" Estimated Capac1ty Bmpan51on Factor -- Opera

Estlmated Annual Fund Ralslng Expendltures -- Opera‘.

L

'Estlmated Subscrlptlon Sales -- Opera e e e e

":

Estimated Average Utilization Rate -- Synphony Based

on the Ford Foundation Data .

Estlmated Annual Total Ticketed Attendance -- Symphony
,Based on the Ford Foundatlon Data . e e

Estlmated Total Trcketed Attendance -- Symphony Based
on the American Symphony Orchestra League Data Supplled
. by the Center for: POllCY Research . .

Bstlmated Total Operatlng Expendltures Net of Fund-

-Raising Costs -- Symphony Based on the Ford Foundatlon

Data « o . . 0 e

B.42.a Estimated Total Operatlng Expendltures -- Symphgny

‘ Based on the American Symphony Orchestra League Data
Supplied by the Center for Policy Research .

X 13

Page

. B.16

. Bnl7

. B.18
a

.. B:18

. B.19’

. B.19
. B.20

. B.20
. B.21
. B.22
. B.22
. B.23 "
. B.23

L] B. 24

B.zsd

B.26

. B.26

. B.27




LIST OF TABLES (Continued)

. Table | . Title - , Page

‘ — | : S »

.+ B.43 Estimated Average Reallzed Price Per Ticket Sold -- .
. '-Symphony Based oi the Ford Foundatlon Data . . .-. . . B.27

'B.43.ab'Estnmated Price of Admission -- Symphony Based on the.
American. Symphony Orchestra League Data Suppl1ed by

the Center *for Policy Research . . . . . . . B.28 .
‘B.44 Estlmated Annual Federal Grants -- Symphony Based on
' . the Ford Foundatlon Data . . . . . P . ,‘B.ZS
B.45 “Estlmated Annual Grants From Reglonal Government -
< Agencies -- Symphony Based on the Ford Foundatlon Data ' B. 29 -
B.46 Estimated Annual Private Contr1butlons -- Symphony
: p Based on the Ford Foundatlon Data . . .. . « - B.30
B.47 Estimated Annual Gr'dnts by Foundatlons -- Symphony
Based on the Ford Foundatlon Data . . . . ¢ . o enl . 'B.31
Bl48 Estimated Capac1ty Expanslon Factor --SSymphony Based ,
on. the Ford Foundatlon Data B . . , . . B.31
B.49 Estlmated Annual Fund Ralslng Expendltures -- Symphony )
. Based on the Ford Foundatlon Data . . . . . ., . B.32
B.50  Estimated Subscrlptlon Sales -- Symphony Based oh the L
_ Ford FOundatlon Data . : . . . . . e o0 e ~B,32_
B.51 i ‘Estimated Average Utllization‘Rate -- Bailet , . . . .. B.SS

-

B.SZ : Estlmated Annual Total T1cketed Attendaneﬁ - Ballet- . B.34

B.53 Estimated Total Operatlng Expendltures Net of Fund ,
~.Raising Costs -- Ballet e e e e « o « o » s o .« B.35 .

-«

| S

" B.54 Estimated Average ‘Realized Price Per T1cket Sold --
Ballet .o . s , 0 . o - - . - ,‘o 3 - . . . . . ‘s - [ . . . B.SS"

B.55 ”Estlmated Annual Federal'Grants’-;'Ballet e+« & . . B.36
.B.56 Estimated Annual Grants from Regional Government

Agencies -~ Ballet T B.36
B. 57 .Estimated Annual Grants by Foundations -- Ballet . B.37
B. 58 Estimated Annual Grants by Foundations ®- Ballet . . . B.38 -

. B.59 Estimated Capicity Expansion FaCtor --'Ballet‘,,. . . « B.38

v ’ ‘ xi.

—




_LIST OF TABLES (Continued)

‘Table - o “Title . . « ' Page

]
’

-

~ B.60 Estimated'AnﬂualSFund'Raising Expenditugesf-- Ballet . B.39
B.61 Estimated Subscription Sales -- Ballet e« « « s « ... B.39
B.oZ " The Varlables Used 1n the Model for Museums .-. . . ... B.40

V'B}63 Estlmated Sum of Programs, Publlcatlons, and Serv1ces
' ., Revenue . . . . . . o v 000 e e e e e e e e e e e B.41

7
<
1

B.64 Estimgted Membership Count . . . . . . . . . .'. . . . B.4l

£y

B.65 _Estimated‘Annual Total Attendanze C e e e e e e e .:B.42

B.66  Estimated Price of Admission . . . . .. « . « . . .. D42
'.B.§7ﬂ Estimated Anhua1~Federal Grants’e;d Suptort e e .-.JB.43
B.6Sd _EStlmated Annual State and Local Grants and Support . . B.43
~ B.69. Estimated Annual Private Contrlbutlons C e e B.d4

B.70 Estlmated'Annual Foundation Grants « e .'.f: + «,. » B.44

- o

B.71 Estlmated Annual Operatlng, Productlon, Costs f . . . . B.45

. B.72 Estimated Annual Educatlonal and Other Group v
. Programs' Costs . . . . . . . . S c v« o+« - . B.4S

4,

'3273 Estlmated Annual Costs of Research Act1v1t1es . e . .V.VB.46

B.74 Estimated Annual Advertising and Promotlonal
Expendltures O S - I 1

B.75 Sstimated Changevin the Stock of Exhibit Items . . . . B.47

A

sl




I. INTRODUCTION L ; ¥

) The National Endowmént for the Arts (NEA), an agency of the
\“Federal government, is responslble for prov1d1ng grants- 1n -aid to :'
'state art agencies and non- prof1t organlzatlons, as well as to 1ndl-“
viduals of exceptiondl talent, to assist in the continual development
of the arts and culture in the United States. Authorized by the :
National. Foundation on the Arts and Human1t1es Act of 1965, as amended,
the NEA' prOV1des support of two types: (1) Program Funds, Wthh are
,lapproprlated by the Un1ted States CongresS' and (2) Treasury Funds,
which are provided qn a matching basis, and which bécome: avallable'
only after private donations are received. The annual appropriations
by the,NEA have increased substantially over the years, rising:fromx
.&2.§Amillion in fiscal year 1966 to $75 million in fiscal year 1975.

g

In September 1976, the Natlonal Endowment for the Arts awarded
~App11ed Management Sciences. a contract to. develop models of arts and i
cultural. institutions and their responses to changes in general '
_economic conditions. The responsive behavior of various types of o
arts and cultural inst;tutlons is largely unknown, and it is neces- -
sary .for pianning .purposes kon the part not only of the NEA,"but |
also other governmental and private agencies and foundatlons engaged
in support1ng the arts) that the impacts of local’ ‘and general economic
changes on the several types of arts and cultural institutions be L.
better understood. That is, how is a symphony 11kely to react to a
'recesslon* What happens to its attendance’ What happens to the
number of performances? Prices? What alternative source of revenue
does it seek? - Are the effects serious enough to threaten the h
economic viability of the symphony? Progress toward these and other
questlons must be made in order that ‘interested organlzatlons may
properly ant1c1pate the more serious threats to arts and cultural
1nst1tut10ns as a result of local and/or general cyclical (1ncludrng
trending) behavior of the economy. Accordlngly, the prlmary goals
of this research effort.were the development of a set of equation 1
systems (models) and data recommendations for the necessary data
to serve. as a base for predlctlons regarding the economic behaV1or
_of arts and cultural institutions. Specifically, the study focused
on models of the fo}lowing institutions: |

]
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cation of'a limited number of studies on the econom1cs of the,per-
,formlng and the visual arts. Most 11teratureare1evant to the present

~The institutions to be studied are:

. museums ‘ .
e  theater--for profit and. non-profit .
. nsimPhony, ballet, opera, and dance

The methodology used. in"conducting'the researci effort was com-a

prised of four major, act1v1t1es. (1) a literature search and review; -

(2) the constructlon of a series of econometr1c models, (3) the .

. acqu151t10n of data and the creation of analytlcal files; and (4)

the estimation and analysis of the models. The 11terature search
and- reV1ew task involved.the acquisition of materials in two princi-
pal categorles. (1) studles/reports which identified data bases

~useful for the present effort, and (2) efforts which wzre relevant .
‘from a-policy standp01nt and wh1chrconta1ned potentlally useful

data bases not prev1ously 1dent1f1ed .

o

The conduct of the 11terature search resulted in the 1dent1f1~

effort stopped short of the conceptualliatlon (much less the esti-
mation) of econometrlc models, and those modelllng efforts 1dent1f1ed
were quite primitive. This is a natural result of the absence of
a systematlc data collectlon effort; and the non- prof1t nature of

g 1arge part of the industry which places it outsxde of the appll-

catlon of convenz/onal economic theory. Detailed descriptions of
‘the results o% the literature review phase of the present study are
presented 1n Section II, wh1ch is a review of prev1ous policy
stud1es, and Section; IV, which conta1ns an overview of exlstlng

data bases : , . .

The second major act1V1ty undertaken was the conceptuallzatlon
of & set of models characterlzlng the arts and culture 1ndustry

[

1. For-Profit Theater,vﬁ.

2. Non-Profit Theater, : . . ‘ .
3. Opera, | | I
4. Symphony, ' . ' . . .

5. Ballet, : I o

6. Modern Dance, and | " '

7. 7 Museums. | | 1 7 : =
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- During-the'conceptualization'process, these 'institutions were
. grouped into "for-profit" and.”non-profit" categories, with the
categorization being conducted according to the tax-exempt status
of the institution. This resulted’in .the following groupings:

9
1. For—profif theater; these are viewed as profit maximizers.-

2. Non-profit institutions: these are viewed as. pursuing a.
constrained output maximization, and are divided into the
Jfollowing six subgroups.

* a. - Non- Proflt Theater, ‘ , ,
b. ‘Opera, .| ' : e
c. Symphony; s N T | . h
’ d. - Ballet, S
e, Modern Dance, and '
£. "Museums. S R
Given these grouplngs, econometric models were constructed
containing the following components:

supply of performances or exhibit-days component,
demand component for the audience, and .

v ®,

capital accumulation component. -~

)

-In addition, the models for non-profit 1nst1tutlons included an

unearned income component. All the models developed durlng this

_phase of the study contain 51nu1taneous equations, and were spec1f1ed

-

to account for general economlc condltlons at national as well as
lreglonal levels (see Sectlon v ‘of this report} '

The th1rd\hct1v1ty conducted during the. study was the acqulsl-

files. As pointed out’in Section IV of this report, the suyvey of
the existing data systems ev1denced several def1c1enc1es 4n the data
which impacted on the. est1mat10n of the models. These def1c1enc1es
were of three major types., (1) certaln data elements for arts
organlzatlons were missing in both Cross- sectlonal and time-series
. data systems; (2) the observatlons were sparse. for certain elements
in the time-series data .ystems; ‘and (3) :the data wer~ not always
-available for 1nd;y1dua1 organizatlons, but only as aggregates for
the art form. ° The causes of these def1c1enc1es are d1scussed in-

*
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tion of all requlslte data and the creation ‘of approprlate analytlcal.
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| great detail in.Section Iv. ﬁespite the deficienciés in the data
,sets, usable analytical f11es were created and ‘the estimation of

-

the models was effected. ¥ | . : - o Do

- The - fJnal task was the estlmatlon of each of the 51mu1taneous—

equation models. This. suggested the use of a two- stage least squares

.or similar technlgues in the estimation process. However, due to
11m1tat10ns in: the ava11ab1e data, it was not possible to utilize
two- stage least squares since the number of instrumental variables;
in the system is greater than the number of observations Nthh rules
. out ‘the'first stage of this technique. For example, within the Ford

Foundation data, wh1ch was the principal data source for most of -the .

non- proflt arts and cultural organlzatlons, ‘the data -set spans.an
interval of only n1ne years. Therefore, ordlnary least squares was
‘used, rather than a two-stage ‘appreach. In the For¢Prof1t Theater
model, the data spans a much longer (1899.1974) period, but since
'no'uSable cost or capacity data are available, the For- Profit,
Theater model was reduced to a single estimatable equation. In
addltlon, exogenous data uere sufficient only for an ordinary least
squares approach on this single equatlon

It should be pointéd out, as a final note, that the key
tasks in the research effort were ‘the conceptualization of the
_‘models arid the develdpment of appropriate data bases. The app11-

wj_catlon of the data to the models should be thought of as only

an initial step in the. attempt to forecast the needs and demands

. - of arts and cultural institutions.  The emp1r1ca1 results p051ted

~* below are ‘not provided as definitive, but rather as a demonstra-

- tion of the feasibility of conductmng furthér indepth work and

for suggesting directions for such work. Indeed, the pre11m1nary
results Ybtained by using the limited data bases available produced
very interesting and useful results. Such results are very '
'encouraglng and emphasize both the need for, and the potent1a1
return from, additional efforts at acquiring suitable data bases.

~ Data are the weakest component to this point in the development

of individual 51mulat10n models for forecastlng purposes, A
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perfgctlyeporrect, true, and valid concéptual’mbdel cannot be
- used for policy decigion-making,in the absence of such data.
Therefore, .it is hoped that the substantial progress that has
‘been made to thlS point without sufficient data will stimulate }
those data acqulsltlon efforts which will lead to fully operatlonal \
forecastlng (simulation) models for each of the several types of
arts  and cultural 1nst1tut10ns.
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‘attempted to model the economic aspects of arts and cultural-

, adequate dasa bases and to the non- profit nature of the ma;orlty of

as the need for funding, and were less useful to the present modelling
_effort. ; o

conclusioms and deficiencies vis-a-vis the present modelling effort..

of the _industry is represented by the’For Profit New York (Broadway)
theater. The Non-Profit sector, on the other hand, is comprlsed of

II. REVIEW OF THE. LITERATURE
A. Introduction Y . o _ | : 1

As was pointed out’ in the introductiOn to this report, the
literature pertaining to the economics of the performing and visual
arts is quite limited. In general, none of the previous studies

institutions. This can be explained in part by the shortage of

the industry. The two most relevant studies for the present effort
were: (1) Baumol and Bowen, PerformlggiArts The Economic Dilemma,
and (2) Thomas Moore, The Economits of the American Theater. Many

of the other studies emphasized other aSpects_of,the industry, such

Despite the limited literature on the economics of the}performing
and visual arts, several research efforts were identified that
appeared to. be of relevance to the present study In fact, the
review of these studies, a summary of which is presented here, played
a significant role in the conceptualizaticn and development of the
models presente@ later in this report. The purpose of this section
of the report is to describe, in summgry fashiou, the stud1es which
App11ed Management Sc1ences cons1dered most important, h1gh11ght1ng
the principal components of each, as well as appropriate findings,

Appendix ‘A contains a more(detailed presentation'of-the studies,
reviewed heré,.including specifications of models, variables, etc.
A bibliography is provided at the end of this report.. |

| From the standpoint of'economic'theory, two generic groups of

arts and cultural institutions can be identified: For-Profit '
organlzatlons and Non-Profit institutions. The For-Profit segment

several art forms,,lncludlng
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* Non-Profit Theater
. Opera

v Modern Dance
Ballet ) .
Syrmphonies ' : ) ' ' ' ‘
Museums ' ' ‘ ‘

These forms are discussed as one group, due to similarities in
financial characteristics and modes of operation. ' ° -

B. = For-Profit Institutions

The literature pertaining to the economics of the For-Profit
Theater was the most releyant from the point of view of the present
study. Of the literature ‘identified, four studies were found to
be of particular value in the conceptualization and development

7pf the For-Profit theater model. These studies were: (1) Theater

in America-Jack Poggi; (2) The Economics of the Theater- Anthony o
H11ton° (3) Perform;;ggg;ts -The Bconomic Dilemma-Baumol and Bowen, '
and (4) The Economics of the American Theater- Thomas Moore. The
«reports by Anthony Hilton and Jagk Poggi prov1¢ed a cursory over-

view of the economlcs of the theater,,whlle the studies conducted

by Thomas Moore and Baumgl and Bowen wers of a more r1gorous nature.

The literature on the For-Profit.Theater generally'focuses on
the decline of the American theater, with particular emphasis on
financial problems. It traces the development of the theater from
the resident stock to the comblnatlon companies. As audiences - -

became more sophisticated and demanded hlgher quality productlons, ~
-re51dent stock companies, in which the same set of actors performed

many dlfferent plays, became less and less able to compete. w1th the
cchbination companies, where actors were hired on a productlon by
production basis. This development led to the centralization of .
the American theater, where the market could support the commerc1a1
theater. The. maJor center was and continues to be Broadway

LAY

In general, the twentleth century began w1th the theater a . o
seemingly healthy enterprlse. But this state of affalrs concealed
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an inherent wgakness. This weakness was discussed in great detail

by Moore, Badﬁol and Bowen, and Hllton 1n-éhe1r respectlve studles,
and relates to the increasing costs of putting on a show. accompanled
by lack of gains in productivity. In v1rtua11y every other 1ndustry,
the twentieth century has brought remarkable increases in labor pro-
ductivity, due to better technology, economies of scale, and an
increased capital stock. The 11ve production, however, has generally
not shared in the increase in product1v1ty ‘Although some technologl-
cal advances have aided the theater (such as quicker transportatlon),
they have not been sufficient to substantially increase the producti-
vity of the performer. As the costs of production continue to rise,
the gap between productivity gains and cost 1ncreases continues to
rise. As Baumol and Bowen point out, ''the extent of the increase in
relative costs (in the live performing arts) where product1v1ty is
stationdry will vary direCtly‘with the economy-wide rate of increase
in output per man-hour. The faster the general pace of technologica.
advance, the greater will be the increase in the overall wage level,

- e-'_-iv -;- _-‘»"-; - e

and the greater will be the upward pressure On costs in any 1ndustry
which does not enjoy increased productivity." (p. 171).

_ Another aspect of the For- Proflt Theater industry discussed

by several authors was the lack of flex1b111ty of theater-owners w1th
respect to ticket pricing policy. Anthony Hilton states that 51nce |
' the demand for performances is relatively 1ne1ast1c with respect to
price, theater-owners ~should raise tlcket pr1ces, espec1a11y in

times of peak demand (such. as weekends) Moore produces statistical
evidence to support this claim. In his analysis of the demand for -
- Shows, Moore found that the price elasticity was significantly less
than one (-.48). Based upon these findings, Moore recommended that
Tules governlng pricing should be repesled or modified so that the
theater can ad;ust its prices to changes in the market. !

4% The comp051t10n of the audiences for theatrical productlons
was,K also dlS -ussed by several of the authors. As pointed out by

|
i

‘7-. - ws AN em - o we -._ -

-

§

~

1




o

-s-‘--ﬁﬁ“—-‘nglﬁ-.’g“-—iava

" the increased use of the mass media as an instrument for spreading

" C.”  Non- Proflt Institutions ..

“ modelling effort. These three. studies were:- (1) The Finances of

- v
. s \
. . . !
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hd » E @
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Baumol and\Bomen, "the audience is drawn from an extremely narrow

segment of the American population. 1In the ma1n, it consists of ’
persans whq are extraordlnarlly well educated, whose 1ncomes are very .
high, who %re predomanantly in the profe551ons, and who are in theL{ s,
late youth/ or early middle age." HoweVer, even as the audience for

the theater becomes more affluent, a correspondlng increase in theater
attendancé has not occurred . In fact, Moore found that'a 1 percent
increase in income led to only a .2 percent increase in the price of . i
the ticket bought. At thé same time, the increase in expenditures

for caﬁ%lementary goods, such as travel and food, increased by .35
percent. ~ So even though the theatergoer spends more ‘on an even1ng

at the theater as his income increases, the. .increase is- not totally '
capturedqby the theater in terms of increased revenues. This.fact

has added to the f1nanC1a1 problems of the For- Profft Theater .

* ’

“ Another development which has”affected For-Proflt Theater is”
the arts and culture to a wider audience. The emergence of the:mass
media has had several effects on the theater industry- First, it °
served as a drain on the stock of labor, as actors left tha theater
industry for the seemlngly more 1ucrat1ve movie. and television .
1ndustr1es; The increasing ava11ab111ty of performances through

the mass media also affected attendance in the theater 1ndus;ry h~
Despite dramatic increases in populatlon and technologlcally

advanced tranSportatlon systems, the increase in Broadway theater
attendance has been slight since the 1930s. However due to d1f—
ferentes in the values p1aced on telev151on versus live performances,,

the effect on attendance at the theater is difficult to 1solate.

The 11terature perta1n1ng to the economlcs of non- prof1t per-
form1ng and visual art§ organlzatlons proved to be qulte limited.
In addition to the study by. Baumol and Bowen mentioned earller,,
three other studies were identified, -only one of which involved a

the PerforminggArts-Ford Foundation; (2)° A Study of the Noanrofit
\ : * '
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Arts and Cultural fhdustry of New York State-National Research
Center of the Arts, Inc.; and*(S)‘The Pattern of Performing Arts
1nanC1ng -Bruce Seaman. - The first two studles were simply data

collection efforts involving surveys of arts and cultural 1nst1tu- \lp
tions, while Seaman attempted to model the behavior of performing ' . _
arts organlzatlons. 4 C . uf ’ .

o
°

The economlcs of - non-proflt institutions is somewhat different
from the For-Profit Theater. This difference is explained to a _"=
large extent by the underlylng purposes of non-profit arts and cul-
tural J.nstltutlons. One o‘ these purposes is the attempt to broaden

the audlence base to include persons who normally would not attend

suchy erformances This* 1s accomplished largely by minimizing prlces
charged and 1ncreas1ng the number of exhibits or performances. This
"codmunlty aWareness" on the part of arts and cultural" organlzatlons
tends to limit changes in the’ price of admission on "moral grounds,

- as p01nte5 out by Baumol and Bowen. Due to the rigidity in ticket

prices, ‘many non-profit orgaﬂizatlons are 1ncreas1ngly belng con-
fronted with a widening income gap. As Baumol .and Bowen state, "the
income gap has been growing, and it has been doing so quite steadlly ]I
(p- 292). Further, a study of non-profit arts and cultural institu "
tions in New York State by the National Research Center for the Arts "l'

shows that an income gap exists for 54 percent of all organlzatlons -

surveyed. R o ' _— . i '
Because of the widening gap between earned income and costs, |

and due to the rigid pr1c1ng,structures inherent in the 1ndustry, , l'

non- proflt arts and- Cultural organlzatlons have become 1ncrea51ng1y ‘

dependent on,1ncomepfrom other sources,; namely, grants and contti- ‘lf

butions. This "unéarned income" can come from several sources,

inéluding' (l) private c0ntr1but10ns (2) foundation support' and
(3) government subsidies. Pr1vate phllanthropy’lncludes both indiv-
idual and corporate contrlbutlons to the arts. Up until the late ]
1960s, private confrlbutlons represented the largest source of
unearned income: for arts and cultural 1nst1tut10ns However, these
contrlbutlons were not obtalned freely; the organizations had ‘to . (
develop procedures for s011c1t1ng philanthropy, and had to compete

-'
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“with ‘many othe; potential rec1p1ents,(such as educational and

rellglous org:nlzatlons. The solicitation process thus represents
a cost to the arts and cultural Qrganlzatlons seeking donatlons from f.
1nd1v1duals and/or corporatlons ) ’

< Despite the magnltude of ’ prlvate phllanthropy, little was
accomplished in the way of decreaerqg the income gap of arts and
cultural organizations.. One solutdion to thlS problem was the in-
creasing role ,of foundatlons in. the suppor: of 'such 1nst1tut10ns.

" The largest of the fcundations is the Ford Foundatlon;;hhlch has - ]
been the most important 51ng1e contributor for several years. Since
the Ford Foundation began 1ts _program. for supportlng the~arts in
1957, it has contrlbuted approximately 4 percent of its grants 1n
thls area each year

The role of the foundation in supportlng arts and cultural-
organlzatlons is a vital one. As pointed out by Baumol and Bowen,
"because the large foundations can act with ‘deliberation. and  can
base their declslons about grants on an adequate program of prellm;-
nary research they ¢an undertake non- routlne types of support wh1ch
are nevertheless of crucial 1mportance." (pes 343) In addition,’
foundatlonszhave recently begun to realize that an important part of
tneir contributions can be used to help close the income gap. This
realization is an 1mportané step forward for the arts and cultural

organizations seeking foundatlon grants. | S
s ' :

The f1na1 source of “'"unearned income™ .for the grts and cultural
instltutlons is governmental--municipal,.state, and Federal.
Support by mun1c1pa11t1e§ can take two forms:” direct and indirect
Direct support involves_ direct subsidies of arts and cultural organi-
zations. This" type of support has historically not beéen very sub-
stantial, except in the case of museums. I%s future may not be
bright, since cities are increaéingly being faced by financial
-pressures in other more vital areas. Indirect shpport on the other
hand, 1nvolve5ﬂno outlay of funds by the mun1c1pa11ty Rather, arts
and cultural nst1tut10ns are permltted to use mun1c1pa1 fac111t1es
at little or no out-of-pocket cost. The magnitude of such indirect .
_support, however, has not been measured. . .

~
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',1n¢rea51ngly becoming popular as- a source of support fbr the arts and .

¢

» / . : . , .

Support for the performlng and v1sua1 arts by State government9
has’ also hlstorlcally been relatively gnall Arts Agencies are |

cultural act1v1t1es within individual states, and it is belleved that

-~ this type of support will increase. As Baumol and Bowen state it,v

‘“.., .the principle of state support, is rapfdlyegaining acceptance,

and one can predict with a fair’ degree of confidence that funds from

this source will increase in the future“"‘ (p. 352).

»

'..“ Federal government support for. the performlng and v1sua1 arts .

@

has increased dramat1cally over the past decade. Before the’ m1dd1e
of the 1960s, most Federal support for arts and cultural organmzatlons
took the form of_varlous“tax exemption provisions. In 1965 the .
National Council on the Arts was estabtished, authorizing, the Federal
government to make d1rect f1nanclal ‘contributions to the performlng
arts. The total approprlatlons for the National Endowment' for the
Arts have increased from approx1mately $2.5 million in flscal year
1966-to over $75 million.in- 1975. . This increasing support has dope
much to allev1ate some, but not all, of the f1nancrp1 problems faced
by non- prof1t arts and cultural 1nst1tutlons. T . x

. In developlng the models of non prof1t arts organlzatlons for’
‘the present effort, the 1ndustry s dépendency on extemnal funding
had to be taken into account. Since such organlzatlons have 'to com-
‘pete w1th other industries in the economy for 51gn1f1cant contr1-r.
butlons, the costs and effort of obtaining such contr1butlons has”
become ‘a major factor in the - 1ndustry s operatlons. Therefore,. the
concept of unearned 1ncome in the non- proflt section of the models,

un11ke the FOr Profit 1nst1tutlons, occupxed an 1mportant place 1n the

modelilng effort.~<‘ o ,i' L e,
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" III. GENERAL MODEL DEVELOPMENT

vl*\‘

- - . S

N\

A. Introduction . s

) !
For purposes of this'study, the performlng and v1sua1 arts

organ1zatlons were c1a551f1ed into two categorles. N

LY

2N .organlzatlonS‘that were set up as commerc1a1 enterprlses,_
: e.g., Broadway theaters, and -

2. _organ1zat10ns that were set up as non- proflt enterprlses,
- e. g., museums, opera and ballet. '

.

In order to properly assess the several data bases avallable to
us and to model the béhavior of these organ1zat1ons,-1t was necessary
- first to 1dent1fy their obJectlve functlons (i. e., the goals pursued
by the organizations). The goal (obJectlve functlon) of a commercial
theatér is profit maxamlzatlon. This goal is a direct result of the
ob11gat10n of the producers to the initial 1nvestors who expect
maximal returns on their 1nvestments. o ' '

a . ?

The obJectlve functlon.of a non- profit organization cannot be
assumed to be proflt max1m1zatlon, however. This compllcatéd the
identification ®f an objective function for this group As ‘a result,
a panel of consultants was convened to assist in thlS 1dent1f1catlon

~process. . These consultants were.“ - : .

) Mr. ThOmas Flchandler, who is- curren*ly the Executive .
Director of the Arena Stage, the President of the League
of Resident Theaters, and the Vice- Pres1dent of the. ‘

"Washlngton Drama Soc1ety '

] . ! . B ' . ]

Y Mr. James Morris," who is currently the D1rector of the
Division of the Performing Arts at the Smithsonian '
{nstitution. Mr. Morris' past experlence imcludes a
-wide and var1ed background in the performing arts.

o . Mr. Donald Nlcholas, who is currently the Deputy Director
of the Virginia Museum of Fine Arts. His main ractivities
are 1n the area of hu51ness management

In addltlon to the project consultants, the 11alson to the ProJect

officer, Mr. Dav1d Waterman, prov1ded input into the process.

Mr. Waterman is an economist at the Natiohal Endowment for the Arts.

!fJ‘:\\ . ’ N s
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g.proflt relatlonshlps assoc1ated with each objective functlon.

,FIGQRE 1: PROPIT MAXIMIZATION SOLUTION FOR THE INDIY IDUAL ORGANIZATION

FIGURE 2: ATTENDANCB MAXIMIZATION WITH ZERO- PROFIT CONSTRAINT FOR

A total cf four meetlngs were held Wlth the consultants and
Mr. Waterman over a three-month period. After considerable delibera-
tion by‘the Panel, the conclusion was that non- proflt art organlzatlons

of all types considered maximize output subJect to.a profit constraint.

Spec1f1caL1y, this is the maximization of attendance subJect to a zerd-
profit constraint. Such a goal 1mp11es 1ncrea51ng attendance up to
the\p01nt where total revenue (TR) is equal ‘to total costs (TC) .~

Before descr1b1ng the models developed re1at1ve to these objettive
functlons, it is instructive to indicate in a general way the output-

‘ Figures 1 and 2 present 51mp11f1ed illustrations of these
relationshlps
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Profit maximization implies a solution in Figure 1 where atten-
dance is given by A At this attendance level, profits are defined.
as (TR - 1) Attendance maximization with a '''zero- prof1t" con- '
stralnt implies a solution in- Flgure 2 where the attendance level is
AZ’ and the proflt level is zero (TR2 = TCZ) In the first case,
marglnal revenue and cost are equal, while in the second case, total
revenue and cost are equal. The introduction of grants, contributions,
and endownient income can be treated as downward shifts in the cost
curve or upward shifts in the revenue curve in Figure 2. The result
of either shift.is a new equ111br1um polnt with greater attendance

© (still with zero prof1t) under condltlons of attendance maxlmlzatlon
~ with a zero- -profit constralnt.

~

B. The General Models ’ | '

The models developed for ‘the performlng and visual: L
arts organlzatlons incorporated either a profit max1m1z1ﬂ% objec-
tive function or a constrained attendance maximizing obJectlve o
funotion. In both cases the models inclnde demand, supply, pricing
and capital accumulation relationships. The objective function
determ1nes t‘te solutlon set for each model.

a

‘Before turnlng -to a discussion of the structural relation-
Jllps developed fot -the general models, it is impcrtant to note that
.the relationships and variables specified here are of two types'
(1) those based on general economic theory, and -(2) those which are
"1nst1tut10n spec1f1c " i.e., thpse based on relatlonshlps deflned
by: the structure of the arts and cultural 1ndustr1es. These
"1nst1tut10n spe ific". var1ab1es are used -to re1nforce the varia-:
biles normally associa i th general -economic theory Thus,- for
éxample, in the For- Proflt heater model d15cusszons with the
Adv1sory Panel and other a riori 1nformatlon 1ed us to be11eve':l
that the demand functlon (measured by attendanCe) is not on1y a
function of price and income varlables, but is also dependent upon
other variables spec1f1c to the Broadway theater, such as the

©
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crime rate, strikes by transportatlon workers,'etc."By‘inc uding

_such variables in the general model, a more appllcable relJilon-
ship is achieved that will better approxlmate the-actual relat10n4
ship. Therefore, the discussions which follow intclude descriptfbns

" of the major behavioral relatlonshlps which exist in the general
models with respect to both theoretical and institution- spec1f1c
varlables. : o - : o e '

PR '..
v )
- e

1. For-Profit Theater

The For Profit Theater model contains five behav1ora1
equatlons which determlne demand supply, pricing, capital accumu-
lation and advertlslng expendltures. The*snecifications for each
of the five equations include relatlonshlps based upon general
economic theory, observations of arts organlzatlons in general,
and for Broadway theaters, spec1f1cally. ‘The following dlscu551on
highlights the underlying considerations which serve as a founda-
tion for the development of each of the behavioral relationships.

_ Quantity demanded in the For- Proflt Theater model is
 measured by attendance. owever, a given attendance.level cam b
associated with various nu‘bers of performances depend1ng on the )
audience size per performanc . Because of this, it was decided to
standardize the demand measure by dividing -attendance by the total |
number of performance”seats available (i.e., seating capacity multi-
plied by the number of performances)' The resulting measure ‘is a
utilization rate of the capacity of the theater. .This utilization
rate, as well as attendance, can be explained by pr1ce and inc¢ome

varlables and by those varlables peculiar to the For- Profit Theater

.
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K o “*  The spec1f1cat1‘on of the pr1ce var1ab1es was based on .. (_fl ‘
general theoretlcal con51derat10ns. ‘The * price: of admissxon to the. o ,
theaters is spec1f1ed as ‘being negatively related\\umattendance or ll }
to the utilization rate. This was based on the assumption that the |
product of the theater is a good, i.e., a decrease in the price of “‘r
admission will, ceteris paribus, result in an 1ncrease in the quantlty .
demanded: In the case of utlllzatlon rates, the 1nab111ty of the 4 YI'
S - _ co 16 o
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- Thus, general theoretical conslderatlons 1nd1cated that the pr1ces

' theater results in a decrease in the quantlty of output demanded,

vices demanded. Such substltutes include movies, Off- Broadway
"speczfled as hav1ng a pos1t1ve effect on the demand for Broadway
_ theater. In other words, as consumers are faced with 1ncrea51ng

,'costs for products which serve as subst1tutes ‘for the legitimate

will 1ncrease.

-curve. One set of var1ab1es that accounts for such shifts is in--

R -

1ndustry to .,increase the capaclty of the theater'w1thout a-con-
siderable time loss, makes this assumptlon valid. o

In addition to the pr1ce of admission, the: pr1ce of com-
plements was also included in the demand function for For-Profit
Theater. These complements, such as the cost of babysitting,
dining out,aand transportation costs to the theater, combine to
increase substantially the effective price of attending the théater.
In fact, Baumol and Bowen calculated the cost of such complements
as being at least equal to the price of admission to the theater.

of complements are negatlvely related to the utlllzatlon rate, 51nce
an increase in the effective price or total cost of admission to the

ceteris paribus. L1kew1se, the general model also includes the price
of substitutes as a variable affectlng the quantity of theater ser-

theater, telev1s1on, etc.. The price of these substltutes are

theater; the quantity demanded of the product of For- Prof1t Theater

In addition to the movements along the demand curve
resultlng from changes in the pr1ce Variables specified above, the.
general model also accounts for potentlal shifts in the demand

come variables, which are measured . in the model by total per cap1ta
1ncome and: the unemployment ‘rate for the area. Per cap1ta income
was spec1f1ed in the model as belng p051t1vely related to ‘the . .
utilization rate and attendance. - That is, ‘an increase 1n the per
capita income’ level results in 1ncreased utilization- of For-Profit
Theater, allnelse being equal. ‘'This spec1f1catlon is in keeping
with general theoretical considerations. Thus, aachange in the




income level of the population will serve to shift the demand curve
to the right, which results in an increase in the quantity of‘the
theater demanded (utilization) at all price levels. By the same
‘token, the rate of unemployment has a positive effect on the demand
- An increase in the general unemployment rate may serve to reduce the
effective income of the population, and thus result in a leftward.
shift in the demand curve, but this effect would beigaptured by the
income tefm. However, unemployment is also associated with a drop
‘ 1n the opportunity cost of time, and given that theater attendance 1s
a re1at1ve1y time. intensive activity, ‘the result is a decrease in the
effective price of attendlng the theater. ' \

~In addition to var1ab1es ‘based str1ctly on theoretical
considerations, the demand function also includes aother elements
specifically related to the nature of the For-Profit Theater in-
dustry. For example,“strlkes by pub11c werkers, such as pollce,
transportation, 05 sanitation personnel can have a dramat1c effect
on attendance and’the ut111zat;on rate. These effects can be. looked
at from two polnts of view. First, in the short-run, a str1ke may
serve to raise the cost of theaterg01ng, thus causing a reducqlon
in the quantlty demanded of the product. Over a longer perlod, on
" the other hand strikes may .affect the tastes of the consumer Te- .
su1t1ng in a leftward -shift in the demand curve. For example,ra
strike by the pollce may increase the fear of cr1me in the theater
district. _ L R L . 3*

The above discusslon of the relatlonshlps in the demand
function illustrates the increased sensitivity of the function by
the inclusion of varlabléﬁ other than those based solely on theo- .
retical cons1derat1ons. By 1nc1ud1ng industry- spec1f1c varlables,'.,

it is felt that the, _equation’ more. accurately portrays the actual
‘_relatlonshlps which exlst in the For Prof1t Theater 1ndustry
Similarly, this type of Spec1f1cat1on can be carried forward 1nto
other segments of the general model.

The supply of performances in the For- -Profit Theater
industry is represented in the general model by the cost- output

\
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relationships, that is, costs are positively related to the number

of performances. In other words, an increase in the number of

performances per time period, ceteris paribus, leads to an increase
in total costs. However, in the For- Proflt Theater industry, the
level of output is not easily measured, due to the 1nter-product10n
heterogeneity of performances. 'To account for such heterogenelty,
a'scheme had to be devised to measiire the overall level of out-

" put. Of course, no single aggregationr;#%eme could fully’account
for all the heterogeneity present, but good apprgximation was
achieved by aggregating across productlons and accounting for the

major dlfferences among performances, such as plays (ncn-musical/’
drama) vs. musicals, the size of the cast, and the length of run by
u51ng pioportions and averages as separate standardlzlng variables
in the spec1f1cat10ns. Thus, it was: hypothe51zed for example, that
‘the proportion of mu51cals would havé ‘a positive effect on the cost,
function, since in most “cases ‘more production personnel are requlred
than for-plays. Similarly, a smaller average cast size should
‘decrease the costs of production whether mu51cals or not.

_ The ‘cost function can also be affected Dy other variables
that are industry- spec1f1c. For example, one variable that sig«.
nificantly affects the costs of production is. wage increases that .
are different from product1v1ty 1ncreases. Theoretically, increases
in wages are normally associated with 1ncreases in labor product1v1ty,
SO as product1v1ty 1ncreases, wages 1ncrease proportionately. How-
ever, the theater 1ndustry is pecullar in this’ respect. Hlstori-“
cally, increases in labor product1v1ty have been sllght, due to the
nature of the 1ndustry. From th1° theory, a decline in the
product1v1ty in the theater 1ndustry rélative . to other 1ndustrlesl

- should be accompanled by correspondlng decreases in relative wages.
If a.-relative decline in theater wages-does not occur (and histori-

- cally it has not), an increase in the cost of productlon in theaters

“=re1at1ve to sectors experiencing product1v1ty gains will result..
" As Baumol and Bowen point out, "for an activity such as the live
performing arts where prodﬁctivity is svationary, every increase

-




~_ revenue and ‘marginal cost - Such a. solutlon ‘is shown in Flgure 1

_in money wages will be translated automatically into an equivalent
increase in unit labor cost ..." . (Baumol, W., and,ﬁowen,.w.,
Performing Arts - The Economic Dilemma‘(p 171). Thus, the inclu-
sion of a var1ab1e representlng the upward preSSure for wage in-
'creases by persons employed in the theater 1ndustry further refines
%the spec1f1cat10n of the cost relatlonshlp. ‘

The th1rd~behav1ora1 relatironship presented in the
general model 'is the pricing mechanism. This mechanisn is
- basically a cost-plus=markup, so that price'depends on the
average cost per person attending. That is, the pr1ce charged
by For- Prof;t Theaters “is proportlonately related to the average
cost’ (per attendee) of production. This behavier is con51stent
both with general economic theory and with the behav1or as

described by the expert gpnsultant ‘panel. ' # e

The last 1mportant relatlonshlp is the, process of
capital accumulation. The process is ba51ca11Y that of an economlc
accelerator model where the de51red capital stock is related to the
~number of performances and the average utilization rate per per-
formance, or the percentage change in attendance. Thus, if the
number of performances and the utili»ation rate are high,  the

theater wculd be inclined to expand its seatlng capac1tyl:

_ These four ba51c relationships comprise a system where’
equilibrium for the firm is the result of satisfying the objective‘.
functlon of proflt maximization through the - equa11ty of marg1na1

at that level of attendance Al, where the slopes of the tqtal
revenue (TR) and total. cost (TC) curves are equal, resultlng 1n

" a proflt level of: TRl - TCpv . S

3
+

2. TNon-Profit Art Organizations .

The general model for Non-Profit Art Organizatlons
served as the basis for 'six separate models. {These models are ,
presented in Section V and represent' Non- Proflt Theater;,

1/ Individual theaters would, of course, normally do sb6 in the ..
short-run by changing theater and in the long run by new con<
_struction, but the entire industry may be seen to adjust total
’ cgpaclty annually through the comblned actlons of many individual

theaters." ' .
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is measured‘by attendance or utilization with the same basic con-
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Opera, Symphony, Ballet, Modern Dance, 'and Museums. The number
of’key behavioral relationships for each of these models ‘varies
from 11 to 19, including demand, suppIy, pricing, cap1ta1 accqmu-
lation and the supply of unearned income. The specifics of each
relationship, of course, included individual characteristics

that were observed for the particular art form being studied.

The obJectlve functlon in each case was attendance maximization
subJect 'to-a "zero-proflt" corstraint. '

. For each of the non- profit models, the demand function ;
ditions and relationships discussed for the For-Profit Theater
applying. In addition to the variables'specified previously, hew-
ever,  the general model for non-profit organ1zat10ns includes

variables ‘which are industry-specific. For examplc; an important
component of the non- proflt:organlzavlen ] attendance is comprlsed
of subscrlptlons and membershlps. Since the measure Oof total

[:]

-attendance includes unknown levels of ''season t1cket" holders, tbe

general model for non-profit institutions includes either of two
variables that attempt to account for the demand generated by sub-
scriptions and memberships: the desired expansion of subsgription
sales, and the level of advertising commltted by the organization

for subscrlptlons and mem.berships° These two varlables were, con-
51dered to be hlgh]y related 51nce an increase 1n de51red expan51on .

would be carr1ed out in part by -an increase in adVertls1ng expendi-
tures. "t was hypothe51zed that an increase in the level of ad-
vertlslng expendltu:gs would have a positive effect ‘on attendance
and the average utilization’ rate, since successful, promot10na1 _
expendltures are expected to shift ‘the demand curve 'td the rlght.

The determ1nat10n of supply for non- proflt organlzatlons
is aga1n based on the cost- output relationship, and is almost
1dent1ca1 to that developed for the For-Profit Theater. For a11
non- proflt organizations except ‘museums, the supply relatlonshlp
is identical to the For-Profit Theater modél. In the museum model,

. . . . 4 o
costs dare broken down into their six component parts: *(1) annual.

*
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expansion cost; (2) annual educational and uther group programsf
‘cost; (3) annual publlcatlons"cost, (4) annual cost for all
~aux111ary serv1ces‘ (5) annual‘ cost of research activities; and
(6) annual operating and productio; costs. Annual total costs
then are simply the aggregatlon of these six components. Thus, no
adJustments are necessary id¢ account for the heterogenelty of out-
put in the museum model. In addition, museums. differ from other
organizations in the magnltude of their cap1ta1 costs. The museum
industry is extremely cap1ta1 -intensive relative to the performing
‘arts organlzatlons (wh1ch are labor- 1ntensxve)

The pricing scheme for Non Proflt Organlzatlons exh1b1ts
a lag structure that is not found in For-Profit Theater. This, irn
large part, is due to the existence of significant sources of in-
" come other than the revenue from admissions, and the explicit goal
of maintaining as low admission fees}ﬁ ‘ |
and wider audience appeal. Therefore, changes in the costs of pro-
“duction and the demand conditions are not automatically translated
into price changest‘ &n most instances, attempts‘are,made for cost
changes to be wholly or partially absorbed by. unearned income. How-
ever, persistent def1c1ts are llkely to .lead to a rev1slon of the
pricing schedule.

The capital accumulatlon process is s1mllar to that of
‘the - For Proflt Theater, belng b151ca11y an accelerator principal,
where desired capltal 1s related to the number of performances
"and the utilization rate ‘or the. percent change in attendance.“
Additional capital expansxon (or contraction) 15 thus related to

“the Glfference between des1red cap1ta1 and the actual capltal stock_?

(capacity). _ “

- N N o L P

'The relationships discussed to this point are similar
to those observed for For- Profit Theaters. But, the determina-
tlon ‘of the level of unearned income is unique to-Non- Perlt
Art Organizations. Unearned income is ‘derived from both prlvate'
and public sources, with private sources being subsidized by the
public sector in the form of tax deductions for the contributed

’
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c1ncome. " There has not been avstndy of these types of contributions
solely for the arts because of data limitations, but studies have
been conducted on philanthropic contribputions in general. Two of
the ‘major studies in this area ;re those of R. A. Schwartz on’ ‘
" philanthropic: contrlbutlons (Schwartz, R. %., "pPersonal Philanthropic
Contrlbutlons," Journal of Political Economx, December 1970 and
Schwartz, R.A., "Corporate Philanthropic Contr1but10ns," Journal of
Finance, June 1968). Us1ng this 6ackground as ‘well as the intensive
dlscusslon w1th the project consultants, the behavioral relation-
sh1ps established for private contributions included the volume

~of performances or exhibits by the organlzatlon, its pursuit of |
contrlbutlons via fund-raising activities, the incentives provided R
by the tax laws, and the Selected wealthwyeasures (eeges stockholders'
equity for all manufacturlng corporations, Standard § Poor's 0
common stock price* index). All of these factors should be posrtlvely
"related .to the level of contrlbutlons. :

The case of the contributions prOV1ded by foundatlons
is similar to that of prlvaie 1nd1v1dua1s and group, with the ex-
d ception of the role 'of "the tax incentive sinces foundatjons enJoy a>A ¢
tax -exempt status A deficit- Surplus fund was included in thls
relationship since foundatlons may prov1de aid to Non-Praffit t Arts’
Organizations during perlods of f1nanc1a1 difficulties. The remaln- 4
ing source of support is that of governmental agenctes, These v |
grants are related to the number of performances, past grantsland
»'contrlbutlons by governmental agenc1es, as well as the. budget pos1
jtlon of the agency. These factors should be p051t1ve1y related to. ‘,‘
the grantscrecelved o L ”a _ : .

It should be noted that many of these organlzatlons have .

endowment funds° Restrictions are often set on the use of ‘the
'endowment pr1nc;pa1 for operatlons with some exceptions in the ‘case ¢
b£~cap1ta1 gains. Thus, the most important .consideration is the ”
endowment income. This income can be thought of as a type of
annual grant and cah be combined with unearned income.

L] -

. F
The solution.set for the system defined by the above
relatlonshlps is determined by the objective function of cgn-

'stralned attendance«maxlmmzatlon. Slnce the constralnt is one’
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‘based 1is often,lneorrect or unattainable. so ‘that a non-zero sum is
" often the outcome, in practice. In any case, the planned solution

'~_est1matlon process._ : ) s ot
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of “zero- profits," a condition is 1mposed on the sum of earned
income, unearne& income and ‘expenditures, such that its Elanned
value is zero. Cf course, the 1nformatlon upon which the plans are

set is represented in Figure .2 by the attendance level’ Az At this
point, total revenue (1ncome) equals total expendltures and attenuance
is maximized without 1ncurr1ng losses. _ .

C;" The-Transition.from General Models to Conceptual Models

' Before d1scuss1ng the spec1f1cs of individual models in
Section V,'an impottant point should be made about the developmental
process of these conceptual models.. While the underlying structure
of the general models- presented here were used as the basis of the
conceptual models, ‘the transltlon from the general models to the
conceptual smodels’ was often h1ndered by data constralnts. That is,
although all-important relatlonshlps were spec1f1ed in the general
models, the' lack of data in many areas may, cause several.structural
mod1f1catlons in the conceptual model in order. to fac111tate the
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Iv. FINDINGS OF THE REVIEW OF EXISTING DATA SYSTEMS

Introductlon

. , ) R
. L a s .

U Several conceptual models are presented in Sectlon \') (below)

+ Each of these models identifies a required set of data 'in order to

attempt the estimation of the models' parameters. Brlefly, these

. data fall into ‘the categories of output and attendance measures, i
measures of the costs of production, the prices of admission, the
level of accumulated"capital and the rate of accumulation, and the

. various types of contributions and grants received by each arts’ ‘and
cultural organlzatlon The For-Profit Theater model differs from

o

It was also determined that the Museum model ‘'would be more demandlng
in terms of data requlrements because of the greater variety of '
operation which they typically undertake. - '

°

-

e A survey of the existing data systems for the performing and
visual arts organizations relative to these models revealed three

types ¢f deficiencies:

e “the data are missing for certain elements for the

. arts organizations in both cross-sectional and time- .
' series dat: systems,

e - the observations are sparse for certain erzments 1n
the case of: t1me series data systems, and

o ~the data are not always available for ‘individual
organlzatlons, instead aggregates for the art form
are g1ven , “

. The causes for these three def1c1enc1es can 'be traced to one or
both of the following characterlstlcs for art organizations: }

o the impermanence of many art organlzatlons. .Thls
> *  impermanehce was discussed previously by both _
: J. Poggi, W. Baumol and W Bowen in the1r respectlve
o . - studies. _

Kl
Jack Poggl described the commercral theater as
- an enterprise. where "each production is a . .
' separate enterprise, with actors hired only for
the run of the play... . Under this system the
theater managers no longer produce plays, and-
the producers, for the most part, no longer

have their own theaters." (Poggl, J., Theater in
America: The Impact of Economlc Forces, 1870-1967,
p 4) . . *
Q . st . 25 4{" - 7,
ERICT - . : .

‘the others in that data are not required for grants and contributions.
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theater.organization as ene that "gconsisgts to a-

. T . considerable extent of fly-by-night compaqi
. ' - organizations which have never operated before and
. : - which, after the current production, will newver be
. ' - assembled again." (Baumol, W. and Bowe

: Performing Arts-The Economic Dilemma, pp.

. the lack of standard accounting procedures. This\ was
also discussed by W. Baumol: and W. Bowen in their tudy
of the performing arts.

.. ~W. Baumol and W. Bowen descri
pany as an organization that
admlnlstered in all aspects by a slngle persgn... .

.. . _ and business manager or entrust
T his wife or a friend." (Baumol) W. and Bdwen, W.,
- Performing Arts-The Economic Dil

g

These two characteristics, impermanence of the organlzatlon,
especially in the case'of the For-Profit Theater, and lack of stand-.
ardization in the accountlng procedures, are currently being addressed

fby private ofkanlzatlons and governmental agencies. ' Two of the most

prominent of these are the Ford Foundation and the National Endowment
for the Arts. The Eord Foundation has undertaken the collectlon of
‘data for arts organlzatlons in the folloW1ng f1ve areas: ‘

¥ .These two characterlstlcs, 1mpermanence of the organlzatlon
’ and lack of standardlzatlon in the accounting procedures, are cur-
rently belng addressed. by prlvate organizations and governmental
agenc1es. Two of the.most promlnent of these are the Ford Founda-
tion and the Natlonal BEndowment for the Arts. The Ford Foundation
has unrertaken the collectlon ofrdata for arts organlzatlons in - the

-~

follow1ng five areas; .

A

5 Non- Profit Theater - o

o ’
' Opera i )

"o Symphony . - AR

. Ballet ‘ e

.

Modern Dance . . ©

The National Endowment for the Arts is currently supportlng efforts
of data collectlon ‘and ¢ompilation, as well as the identification

’ _ ofsdata gaps andndef;C1enc1es.
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Durlng theaprocess of creatlng data files for each of the seven

dkseparate types of arts and cultural institutions (malnly from the
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While these deficilencies were severe enough to prEvent the construc-

~ tion of usable datla files in only two instances, the def1c1enc1es

were 1mportant endugh to be reviewed in depth. The following dis-
cussion will deal separately with each art form, presenting the
sources of the a allable data as well as 1deﬁt1fy1ng the missing’

data elements”

B. For- Prof1t Theater

The sources of the data for the For-Profit Theater are the Black
Report (New York Cultural Counc1l A Study’ of the New York Theater),
Haumol and Bowen (Baumol, W. and Bowen, W. Performr;g Arts - The
Economic Diiemma); Moore (Moore; T.G., The Economlcs of the Amerlcan
Theater); and Poggi (ﬁoggi, J., Theater in America: The Impact of
Economic Forces). Data were also obtained from various issues of .

,Varletx Magaziner—. | ' L

’

The data def1c1enc1es for thlS art form are- the follow1ng

1. °There are no usable ‘cost data. ‘Although Moore performed a
cost study, it resulted in only five observatlon sets. (Moore,

.T.G., The Economics of the Amerlcan Theater PP 41 68, 155 ). They
vcovered the following years , . 2

1927/28, 1928/29
1939/40, 1940/41, 1941/42
1949/50, 1950/51 |
" 1954/55, 1955/56
1960/61.

Each of these observation sets gave the compcnents of the following

costs: ) ) o P
° average production costs
° average weekly operating costs, and

° total costs.

Ford Foundation d ta), a number of data deficiencies were encountered.

[




~ are ‘those on the number of theaters.

, . o
. . . - ey N
These five observation sets were adequate for Moore 's purposes

o

«©

and répresent the most comprehensive cost study of Broadway pro-
‘ductions to date. However, qbe sparsity of the obser vatlons 11m1ts
their uisefulness in time series analysis. L

¥

R - . - .

2. There are no theater capacity data. This prevents the
analyses of the "expansion of Broadway theaters and utilization
rates for these theaters. ‘The only data ava11able for capac1ty

3. There are no total attendance data for years prior '
to 1974. All the attendance data before 1974 refer to estimated
average February figures only. The usage:of February attendance
as an indication of annual attendance assumes‘that seasonal varia-
tions in theater attendance are the same for each year tu the time serie

i

4. There are°no data for the individual organization or

e

production company. This aggregatlon of the data prevents the-

usage of alternative. aggregatlon 'schemes, If<the data were avail-

;able for the individual productions, it would be possible to

experiment w1th various gggregates such as:

Y aggregates based on length of rum,: and
'y aggregates based on initial 1nvestment,4cap1tallzat10n

These aggregatlons will also combine the breakdown bys type

.of production; is it a play or a musical? Needless to say, many

other aggregation schemes could be devised in order to analyze . .

‘the workings of Broadway theaters.- Finally, dlsaggregated data

would make it possible to perform Cross- sectlonal ana1y51s for
the various productlons

5. There are no data for revenue from movie-rights record?
ings, or similar activities. This def1c1ency limits the analy51s
of Broadway activities and the expected returns from such act1v1-
ties. Thus, if this type. of revenue and cross- sect10na1 data
were available, it would be possible to construct a model ‘that
is based on expected returns. In such a model, investors would
not necessarily view the returns from Broadway .activities as an

13
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’ehd in itself, but as part of the total returns which include movie-

rights, etc. Such a model would have a greater explanatory power

for the behav1or of 1nvestors, playwrlghts, producers, ‘etc.

6. There are no data on the wages of ‘the artistic and non-
artistic personnel on Broaowayl Undoubtedly, such data could be
found in the files.of the relevant labor organizations, such as
Actors' Equity. These data have not ‘been obtaihed or published so
far. - . - o '

C.. ‘Non-Profit Theater

The source.qg the data for Non-Profit Th&ater is the.Ford~'

‘Foundation. This data set has (134) items for the following six

areas:

° earned income: income derived from performances,
unearned income: income der1ved from grants, contri-
butions and various funds,
balances of accumulated funds, - . _

- salaries and fees for artistic and non-artistic
personnel,

e non-salary costs such as equlpment, royaltles and
transportatlon costs, and :

° \effgctive factors such as total output, total .
attendance, subscrlptlons sold, capac1ty and price
structure. , .

:‘The data span a period of nine years, 1965/66 through 197%/74.

This data set was edited by the Ford Foundatlon. The m1551ng
values wereyestlmated on the basis of the assumption that "within
each art form organizations with like total operating expenditure
levels will have similar responses...", (The Ford Foyndation, The
Finances of the Performing%grts, Vol. I, Appendix Q,hp. 5).  The
percentage of lines of the survey questionnaire for which data
were reported averaged over 90 percent for all art forms for the
first six Years of data collection. (The Ford Foundatlon, The
Finances of the Performing Arts, Appendlx G., p. 5. ) -

~ This data set represents ah exten51Ve ‘data collection effort
on the part of the Ford Foundation. It is the most comprehensive




:_set available for non- profit art omganizations, and ihcl&ded a con-
51dera’1e edltlng effort over the nine- year perlod whlch it spans.

" This editing effort resulted in a con51stent data set ‘across years
and the art organlzatlons 1nc1uded ‘

The,data‘def1c1enc1es for this art form are the following:l/

1. There are no attendanee data for ecntracted perfdrmances.
The size of the audience for such performances infiuences their.
continuation. Therefore, if the attendance data were available, it
- would be possible to 1mprove on the explanatlon for the varlatlons
in this income source.

2. There are no data for promotional activities dlrected
toward increasing attendance. These selling costs should be in-
vestigated in order to determine their effect on attendance.’

. 3. There are no breakdowns for performances in terms of
plays or mu51cals, length of run, etc. The across- -the-board ag-
gregation results in a greater loss of inf ormatlon than need be
the case. If such breakdowns were made, the ana1y51s would ac-

E4

count for the various types of productlons.

<«

recordings, films,

| . .. .. '
output measure implies gither ignoring this income component, or
assuming the“correlatien'of the unreported output measures with

4. There;are no output measures that are associated with
radio or television." The absence of such an

the reported ones. | '

5. There are no data for the individual private_contriﬁu-
tions and the incomes of the contributors. The availability of
such . data would aid in the study of contributions and the factors
that influence them. )

1/ There are data deficiencies in the Ford Foundat1on data base for

each of the art forms it covers, .but this is certainly not the
fault of the Ford Foundation. Had it not ‘been for the extensive
efforts of this organization, this study could not have been.
undertaken.* This data base is by far the best: encountered in’
this research effort.
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6. The model estimation effort (see below) revealed the possi-
bility of errors in the seating capacity measures.,.This‘was'suggested.
by the performancj}of the equations in-which the ratio of total ﬂ
* attendance to totdl potential seating capacity is used as the depen-‘ ‘
dent variable rather than total attendance. The results usiné tbis,
measure were not ‘nearly as good as those when u51ng total attendance

-~

as the measure of demand. - . .

L]

R I . . ,. A
¢ . .. . . i
. . . L

A

- It should .also be stressed that the limited number of years
spanned by these data also restricts the model estimation effort.
. This was part1cu1ar1y the case fgr the estimation of simultaneous
equation modéls. Parts of this data set have been updated with
the addition of two more years of data by Touche-Ross. The addi-
tional years are 1974/75 and 1975/76, but the updat1ng included
only 21 of the Non-Profit theaters in the or1g1na1 Ford Foundation
sample. This updating effort was undertaken for only 16 ‘data *

items out of a total of 134 items. The sources of these‘additional
observations are the Theater Communications Group Annual Fiscal. - ,
Surveys. ' ’ '

The 51xteen updated items are:

total expenses and two expense components,
total earned incomé and three of its components,
total unearned income and six of its components,

total ificome, and
the number of seats.

These updates exclude total attendance, the price of admlsslon, and
the number of performances which rules out their usefulness in the
econometric model estimation. Additional'deficiencies were reported

by Touche-Ross § Co., in the compatability of the Ford Foundation

and the Theater Communlcatlons Group data. Th1s became apparent to
them when comparlng the observations for the year wh1ch overlapped in
both sets: 1973/74. Our observatlons confirm the~1ncompatab111ty

'of e1ght of the sixteen updates with the Ford Foundation base data.
Clearly, the added observations did not continue the/trends established

©
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by the base data in these eight cases{‘,The'feason may be that
- slightly different data definitions were employed. '

D. Opera -
The data source for Opera is also the Ford Poundatlon _Thé"
datd deficiencies are ideptical to those of the Non-Profit Theater. -
In addition, there is a deficiency in the data concerning the accu-
mulation of endowments. Thus, it is not possible to identify 1n-
crement(s) from one per1od's endowment to the next. Consequently,
endowments had td be treated as exogenously determ1ned in our
modelllng effort.

hd
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E. Sxmghonz '
"~ The prlmary source of the data for’ Symphon1es is, again, the

F6rd Foundation. Another ‘data set was compiled by the Center for
'Pollcy Research based on the raw data supplied by the American
~Symphony Orchestra League. The deficiencies found in the Ford
Foundation's data set include those stated in the discussions for
the Non-Profit ‘Theater and the Opera, In addition, the follOW1ng
deficiencies'yere noted in the Ford Foundation's data:

'1.' There are no data for the matching funds accounts for
“the Symphonies that participated in the Ford Foundation Symphony
Program. These data are s1gn1f1cant insofar as they led to a
decrease in the size of the ‘appropriations for operations. This
decrease resulted from the transfer of part of the income of the
organlzatlon to the matching funds accounts.

2. . There are no data for the interest income Wthh is de-
r1ved from the Accumulated Matchlng Funds. There are also no data -
for the dividend income obtained from the Ford Motor Company stock
trust fund. These data are significant since ‘the receipts of the
symphon1es were altered during the period of the accumulatlon of
the matching funds. In addition, these two income. components were
undoubtedly altered when the symphonies gained control of the two’

funds on June 30, 1976.

3




The data from the Americah Symphony Orchestra League compiled

by the Center for Policy Research’cdvers'dnly 17 Symphonies out of
“the over 100 available, but spans 26 years (1949/50 _threugh 1974/75).
The portlons of this set made available to Applied Management Sci-
ences cover earned and unearned income, the endowments, the number
of players, salaries, length of season, and tlcket prices. The.

data items which were made available to Applied Management Sciences
ihcluded no breakdowns for the various components of fﬁe grants

and contributions which were received. In addition, no attendance
‘figures. were complled The only measure of output made available

"is an unwelghted length of season measure. The Center for Pollcy -
Research did indicate, however, that a welghted measure of the
humber of.concerts is belng,éeveloped at this time. These de-
ficiencies limit the usability of this data base. us, even though

~the earned income and price measures could be used’ to aproxlmate
an attendance measure, its accuracy would be seriously in doubt. .

Also, it ;s.not clear whether or not the earned income includes
contracted services and recordings income, both of which would upmardly
bias the computed attendance measure. : Lt

F. Ballet |
The source of the data set for Ballet is the Ford Foundation.

The data def1c1enC1es are 1dent1ca1 to those of the Non-Profit
*Theater, descrlbed above.

G. - Modern Dance

i

- The source of the data set for Modern Dance is also thg Ford"
Foundation. ° The data def1C1enc1es include those identified for the
. Non- Profit Theater, but def1C1enC1es also exist in the ‘usable sample
size and with reference to gaps.in the data. The sample size
deficiency became apparent when all organizations with less than B
" nine years of data were deleted. This reduced the samplle size from
eight to three dance companies. Gaps in the data exist for the
number of performances, total attendance, annual seatlng capacity,
~and earned income. These deficiencies ruled out any meaningful
*fmodel estimation, since a sample of three dance companies 1§ hardly
representative of this;art form. Eurthermore, the existing gaps

S




. in the data “make the hYpothe51s testing for the e%tlmated coeff1c1-c'

ents 1nadequate. ) : : .
H. Museum L P .
] " . o . . ) ) / . ) . ‘

There are two museum data sets: B

1. A tlme-serles data set was compyled through the combined
‘ efforts of App11ed Management Sciences aﬁﬁ the Center for Policy
:Resoarch which is based on the 1ncome and financial statements
}obtalned from fourteen museums, Thls/lnvolved the analysis of the *
individual income and/or balance sheét statements to 1dent1fy the .
~entries to be used in constructlng/lncome, expendltures, and the
- several funds variables for the mugeums. The fOllOWlng def1cienc1es

were 1dent1f1ed for this data set

[ <

"~ a. Thete is a lack of. standardlzatlon for the income
o and. ‘financial statements of museums. ‘This lack of
, .standardlzatlon 1s/also observed when comparing the
. statements of the,/ same museum from year.to year. ~ The
observed def1c1enc1es stem>from changes in ‘the data
included under; ‘a head1ng and changes in the breakdowns
for various categorles These def1c1e cies lead to
cons1derab1e difficulties in setting uI/tame ser1es'

data files; ‘for museums under the present tontract.
Similar concluslons were presented by the National

Research Center of ‘the Arts in its data collection
,effort Museums USA: A’ Survey Report. This study
states that the museum industry is ‘literally unable
"to make a _proper. f1nanc1a1 accountlng of itself.’
(p.- 491) _' . ’ |
b. There are no adequate data for the components of
earned income. These data should prov1de informa-
+ ' tion for the sou~:es of the earned income. Some
of these sources ‘would be membership dues, admission
fees and donations, charges for attendlng educat10na1
-programs, sale of pub11cat10ns, and aux111ary
services. This def1c1ency hinders the analysls of
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earned income since the mix of these income .com- ;
ponents is likely to change over, t1me, whereas '
the data do not 1nd1cate that mix. -

"c. . There are no consistent data for the unearned .
income components. The available data often dis-~
' aggregate grants and. contrlbutions by source, but
¢ . at other times revise the dlsaggregatlon scheme
~ altogether. This inconsistency prevents the
analysis of the components of unearned income.

R d.  There are no consistent and sufficiently disaggre-
gated expenditures data. The data should supply
information regarding the costs of aécessions,

| educational programs, publications, research, fund-
‘raising and pppmetional activities, auxiliary
J- { services and general operations. The deficiencies

”" | AA‘ - in these cost. data should be remedied in conJunc~

]

tion with the earned income components. This would
help in relating the varlous costs and 1ncome¢ 50 -
‘that the operations of the museums can be analyzed

e. There are no adequate data for the various funds
’ for museums. This is actually an extension of the’

'1ack of standardization. The available data for
museums'® funds are not often spec1f1c with reference

' to the purpose of the fund. 'Thus, accéession funds
might exist for a museum; but no such identification
“is associated with them. The same is true for other
funds. This defic1ency hinders the analyis for

the relationships of the various funds and the
specific operations of museums. '

£f. There are no adequate data regarding the '"output'! . |
of museums.. Such output’ could be measured, for

example, in terms of hours of operation, number

of exhibits, cost of exhibits, or square feet of




1971 were acquired. : : : . .

in terms of type and region, but since different Sampliné propor-

exhibit area. The absence of such output measures
" . hinders the estimation of econometric models
| developed below for museums. |

- There are no adequate data fdr the stock of“exhibit :
- items, deaccessions, and the utilization rate of
the available stock. This deficiency hinders the
»  analysis of capital accumulation, accessidnS'apd
construction or acquisition of facilities.
, In genefdl, the time series data for museums were inconsis-
tent and at times limited to total receipts and expenditures. = - .

2. A cross-sectional data set was obtained from the National
Research Center of the Arts. This group undertook a survey of
museums under‘the auspices of the National Endowment for the Arts,
the results “which are reported in Museums U§A: A Survey Report.

°

[
"
~
(o
®
[V}
=
[V}

-

° have permanent facilities whidﬁ are open to the public = .

. -are open for a minimum of both three months. a year an

25 hours a week for a three month period, _ -
e  own part or all of the collection exhibited, are non- "
- profit tax-exempt institutions, ' :
° have at least one full-time paid employee with college
or special training related to the museum operation, and
° have a minimum operating budget for fiscal year 1971/72

(excluding: capital improvements or accumulations) of
. $1,000 per month. o o

"7. .
L » .

The National Researcthegter of -'the Afts,selected a sample of 728
museums from the' universe of 1821: ., This sample is representative

tions were used for the larger museums, they are over-represented in
this sample.l/ The data were;éollectéd for the fiscal year ending

in June of 1972, unless the museum's fiscal yéar coincided with the . :
calendar year in which case data for the year ending in December of

l/ The National Research Center for the Arts did apply a statistical
correction factor to the data that they report, but it is unknown
if the data received from them on magnetic tape were so corrected.

. "

-
.
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‘Data on the costs_of museum auxiliary services, such as’

analysis.

-problem as long -as the composition of the observations from which the

 aggregated observations were derived does not change drastically
over time. With cross-sectional data, howeVer, aggregation cannot

‘{)‘l

i
1

- P

. R " . “r > . \ . »
This survey represents.a major step in data collection for
museums, but suffers from several important deficiencies:

o J
The only measure of output that could be constructed from

- the available data is based on the number of hours the

museums are open. Alternative measures, sjich as the total
number of exhibits for the year, or the square footage of™ .,
the exhibit area would have been of great help. '

restaurants and parking lots, are not identiffable.

This rules out full analysis of these* services, which ~ -
are very. impdrtant to museums because of the significant
revenue ‘which they generate. . ’

2

.

)

Data on costs are not segrggated in terms of free ‘admission

programs and those for whjch a fee is charged. ‘The mix of
these programs depends ox the museums' financial situations

"and the other sgurces of income, both earned or unearned.

Data on the stock of exhibit items do not exist even though
the rates of utilization of that stock are given. These
data are relevant im the evaluation of the capital .
accumulation process and in the prediction of the levels of
output. B : . ' e

Al >

_There are no output measures for publications, such as

circulation counts. This type of activity generates a
significant level of revenue from advertising and o
subscriptions, as well as serving as an‘effectlve-promo-

-

tional ‘device. . .

The outpﬁt of and returns from research operations are not ’
reported, although-the Cost of research is.

The membership count data proved to be inadeéquate for °‘the
model estimation. This is likely the result of the use -of
ten pre-selected intervals for measuring this variable,
rather than the actual count. - v

Finaily, the cross-sectional nature of this data base ‘lessens
. its valuer for model estimation purposes. ‘Sihce it is a single.
period cross-section, functions which require lagged values of or
changes in endogenous variables could not be estimated (at least
not with 1agg§d values\or'changes). Also, the'use.of such disaggre-
gate data introduces the problem of heterogeneity of the units of

With time series data, data heterogeneity is not a serious

oo 82
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4

.be used to escape the problen oﬁ-heterogenelty Eithé@ the analysis _
has to be limited 'to general characteristlcs, or Tun separately on
each homogenous ‘subset.= ?

4

0y . ~

1/ This latter alternative is not within the scope of work of the '
present effort. '
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) C RECOMMENDATIONS |

A "

The two main causes of def1c1enc1es in the ex1st1ng data systems'
were identified as the impermanence of For-Profit art organlzatlons .
and the lgpk of standardlzatlon in .the accounting procedures for ~

- these and other organlzatlons. Efforts are underway 'at th1s time by

private organizations and governmental agenc1es to remedy fhese causes.

- For example, the support of the Ford Founddtion and the Nat10na1

Endowment for the Arts has certainly led to some stab111zat10n of the
various 1ndustr1es and some effort has been. made to develop account-
ing gu1de11nes (e.g., Museum Accountlgg Guidelines), ed. Vlctor
Dan1lov, Association of Sc1ence -Technology Centers, Wachlngton,‘
D.C., 1976 published as a result of a grant from the ‘National
Endowment for the Arts). " The continuation of such efforts by these
organlzatlons and agencies should 2ead to data systems that would
be more adequate for modelling and forecastlng efforts. It+is, there-

‘fore, recommended that organlzatlons such as .the Ford Foundation and

agenc1es such as the National Endowment for the Arts continue and
expand their roles in these areas. Specific recommendatlons for
improvement of the data bases applicable to the several types of

arts and cultural organizations are descrlbed belows ¢

" For- Proflt Theater , 2 .

1. The sparsity of the cost data for« the For Proflt Theater .
ruled out the estimation of the supply and pricing relatlonshlps
in the conceptual model. This:data def1c1ency could be remed;ed
by an effort s1m11ar to that of T.G. Moore, who analyzed the costs

"for samples of Broadway plays and constructed cost data for f1ve

periods, 1927/28-1928/29, 1939/40-1941/42, 1949/50 1950/51, : .
1954/55-1955/56, and 1960/61. (Moore, T. G., The’ Economzcs of the .

_American Theater, pp. 41-62, 155). ‘The availability of financial :

records for other time periods should be investigated in order to, °
construct a longer time series for cost data. '

9
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 possible to estimate the capital accumulation "process in the concep-

‘capacity. of these theaters to be available.
< » . ° A

.6

- “and recent periods. « It should be pointed out that Variety magazine

R

~ fact. that it 1s not up-to-date. fhls data base was sklllfully

. for these var1ab1es are either ynavailable or quite costly to obtain.

'data could be obtalned regarding individual productions and the

2. The lack of capacity data for, the For-Profit Theater
limited the demand analysis to ‘that of annual-total attendance, since

the utilization rate could not be computed.‘1Furthermore,'it was not

tual model because of this deficiency in the capacity.data. This
deficiency.could be corrected from thé available records for the
theaters on ‘Broadway. It is quite unllkely that the highly
centrallzed operations for Broadway, which prevalled during the A
first half of this century under the Syndlcate and later the Shubert
Brothers, did not yield adequate capacity data. In addltlon, given
that the number of theaters on Broadway i% available for the years
f§27-19§0, 1965, one would expect records concerning the seating

3. The deficiency in the wage structure data for artists on-
Broadway could be-partiallyzcorrected through the records of ‘/{
Actors'«ﬁqyity and other'labor_bréanizatidhs. | |

4. »The-data deficiencres,in the areas of total attendance,
iﬂdividual’productions by a company, and the secondary, but quite
important, sources. of income such‘as mbvie-rights and recordings,
are more d1ff1cu1t to remedy It is quite likely. that past records

Thus, an effort should be made to colluct these data for the current
1s currently publishing the total attendance data. In addition, ,

secondary sources of income from Var1ety magazine and other similar
publlcatlons ’ ‘

0%

Non-Profit Organlzat1ons (Excludl g Museum)

! l.', The ma1n def1c1ency of the Ford Foundation study of non-
proflt art organlzatlons (Non -Profit Theater, Symphonies; Bailet,
Modern Dance and Opera) 1is the small number of observatlons and the

-

prepared but thlS deficiency greatly influenced the method, extent,

A v -
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and content of the analysis. " An effort was undertaken by Touche-
Ross (to add observations for two-years, from data held by.- the
Theater Communications Group, to 21 of the Non Profit Theaters in
the Ford Foundation study) in order to improve this part of the Ford
Foundatlon data base. Unfortunately, the linking of the additional
years of data produced significant discrepancies in half of the six-

‘teen var1ab1es Since ‘the Ford Foundation data were heav11y ed1ted
_thls suggesgs that any data-used to update this data base be

similarly edited. In any event, the few data items that were updé;ed

'was surprising. The lack of data for attendance, price, -and the

number of performances is difficult to justify given the availability
of data on revenue, cost, and seating capacity. These data are cer-
tainly availavle but have not been compiled. Therefore, the continu-

ation of this data collection effort for all organizations which '~

participated in the Ford Foundation stud&,shoufd be‘enc;ﬁraged.
Because the Ford Foundation data set is the most comprehensive and
con51stent data set available, and since the costs of this undertaking
are considerable, governmental sub51d1es should be ronsidered.

2. Specific attention should be g1ven to the Modern Dance
component of the Ford Foundation data base. The data deficiencies -
for Modern Dance ruled out any ‘meaningful statistical estimation of
the conceptual model. -These def1c1enc1es were the result of the
small universe size of the Modern Dance Companies with budgets of over
$100,000 and the -size of the data gaps for sone of the variables. |
An effort should be made to obtain the missing data and to expand
the éample size. This task is likely to be difficult since the
data for dance companies are most likely to‘su fer from both the
impermanence of the organization and thehlack £ standardization

N

in the accounting procedures.

3. The American Symphony Orchestra Leagﬁ data are partlcu-
1ar1y r1ch in detail and numbers of symphonies,|and rival the Ford

Foundation data base in potential value. Only a small part of

these data (both in terms of numbers of symphonies and numbers of

' varlables) were made avallable to Applied Management Sciences for

>




'thiS'studY; but, from these data, it was nevertheless clear that a -
thorough and detailed editing of all these data should be contlnued

It is therefore recommended that this be considered as a major com-
ponent of any data base’ development,act1v1t1es.

Museum

1. The data for the museums time series could be ihproved
significantly if the accounting procedures used to construct the -
income and financial statements of the various museums were
standardized. |

2. The museum cross-sectional data could be improved by
expanding the time period to more than one year. This mix of time
series and cross-sectional data introduces past information for
museums' operations and their adJustments to changlng economic
conditions. Since such'an annual survey is costly, a subset of the
sample (e.g., all sampled art museums) could be considered. This
data set could also be improved by supplementing the available data
with data on the total number of exhibits for the year, the square

footage for the exh1b1t area, the’ various components of expenditures,

the stock of exhibit 1tems, and measures of output for activities .
such as pub11cat10ns and research. In any event, it would be just
as useful and certalnly more cost-effective (but would also take
longer) to concentrate on a small (but statistically representative)
-subseg of museum§ and- collect data over time on them.
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V.  CONCEPTUAL ECONOMETRIC MODELS

A.  Introduction -

The‘general models were presented in Section III, while the
‘review of existing data was presented in Section IV. The purpose
of this section, therefore, is to present the'conéeptual models for

each of the several types'of’cultural‘institutions ae'developed from
the general models of Section III and in light of the data con- - '
straints of Sectlon IV. Obviously, a number of compromises had to
be mad¢ and some spec1f1cat10ns may appear to be "1ncomplete," but
" these odels were developed for immediate estimation and not as end |

&
.
a

produdts. . . ' w

The spec1f1cat10n for each behavioral equatlon contains the
full 1isting of potential measures which may be used. ‘That is, many ,
of the variables listed in a g1ven spec1f1cat10n are alternative

measures and are not necessarlly sugges*ed as appearing in the est1-
mated equation at the same time. Not only would degrees of freedom
"problems‘prevent such an attempt, but economic theory qu1ckly demon-
strates the 1nappropr1ateness of such action. 1

i

B. The Conceptual Models

In total, a series of six conceptual models are presented in
this section. These models are: o . -

For-Profit Theater .
. Non-Profit Theater

Opera ‘

Symphonies - - - -

Ballet ' '

Dancez/

Museum

!

1/ Of course, the simultaneous use of alternative measures of the
same phenomena would also introduce substantial simultaneity .
into the estimation process, so that all but one alternative Lot
would be dropped as a statistical matter ‘in any event. '

2/ A model is suggested for Dance even though the data are insuf- .
" ficient to estimate such a model. :




1. For-Profit Theater

The objective function of the For-Proflt Theater is
profit maximization. This objective function is 1ncorporated in
the conceptual model by producing the level of output and performances,
in which the increments to total Tevenue are "equal to the increments

to total costs.

The conceptual model is composed of five behavioral
relatlonshlps representing demand,. supply, pricing, capital accumu-
lation, and advertising. The demand relationship is measured by
either attendance or capac1ty utilization, where the size of the
audience is related to price and income variables as well as such
variables as might affect the effectiV® price or shift the demand
curve. The supply relatlonsth is based on the cost of production.
The pricing relatlonshlp is presented as cost-plus markup, which
relates the price of admission to the cost per person attending the
theater.. The capital accumulation relationship is that of an acceler-
ator model, where 1ncreases in the utilization rate and the-number ‘
of performances lead to increased capital accumulation. The adver—
" tising relationship is a function of the average utlllzatlon rate
since this rate is an indication of the demand level. These four
relationships define the workings of the For-Profit Theater's
model. Equilibrium is achieved as a result of the fulfillment of
the objective function, since at the point of maximal proflt no
incentive exists for the expansion or: contractlon of. operatlon.

The conceptual model is presented in Table. 1 while
Table 2 prov1des a list of the variables used in the model.

Bquatlon (1) def1nes revenue as the product of the price
of admission and attendance. The cost function, shown in Equation
(2), is dependent on the output level. Since the Output in the
present model is not homogeneous,’ 1nd1cators are 1nc1uded that
‘account for the existing heterogeneity. These indicators are:

(1) percentage of shows that are musicals, (2) average cast size,
(3) average€ length of time productlons ‘have been in operatlon,

’

»
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and (4) the type of reviews the play recelved

is. 'measured by attendance or utiljization level.
total attendance as a function of price, total

advertising expenditures, disposable income of
area, the unemployment rate for the population

.the theater, and the crime rate for the area,

utilization rate is calculated as the quotient
and annual performance cgpacity. Equation (4)
ance capacity as the product. of total capacity

TABLE 1: FOR-PROFIT THEATER - CONCEPTUAL MODEL

The quantify demanded;“
Equation (3.1) shows'
capacity for the season,
the population in the |
most likely to attend

In this case, the
of total attendance |
defines annual perform-

for all theaters and

(1) R = AP

(2) = £(Q; HI,HZ,HS,H4,D2 CMPHR)

(3.1) A = £(P,Z,Adv;PC1,PCZ,PS,YD,Un,Crn, ST, ss SP)

or '

(3.2) A= AU-Z

(4) " = Cty-Q/T . '

. (5.1) AU = A/zZ .
. QT &
'Q\E (5.2) AU = f(p,Q;Adv;pc1,pcz,Ps,Yn,Um,Crm,ST,ss,SP)
] - (6) P = F(AC-Q/A)

(7 AC = C/Q _

(8) MR(Q) = dr(R) (dr: derivative)

) MC(Q) = dr(C) | |
(10) MR(Q)-MC(Q) = 0 | .

- (11) Cty = Cty_; *+4Cty (subscripts i_.ndicaf:e_lags)
(12)  Acty = XCty_j - Cty_y '
(13) X = £(G/T,AU,Q/MQ,PDA)
(14) XCty = Cty-X
(15) Adv = £(AU)
(16) PDA = (AA/A) -100 | ’
(17) AA = A-A_y : \
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TABLE 2: .FOR-PROFIT THEATER - ENDOGENOUS AND EXOGENOUS VARIABLES -

[ 4 « : B ) ¢
Endogenous Variables
: annual mm for all theaters

4A change in annual total attendance for all thntm
AC: average per performance cost :
Mv: anmual total advertising expmnditures by all thesters -
AU: average utilization rate per performsnce
C: annual total cost for all thesters
_ Cey: total seating capacity for all theaters
ACty:  change in seating capecity for all theaters
MC(Q): marginal cost per performance

'MR(Q): marginal revenue per performance L,
P:  average price of admission ' : ' o
. ) - PDA: - percentage change in the anmal total nttcndmca
_ for all theaters
Q: mmber of performances
R: annual total revenue for alf theaters
X: " total capacity expansion “factor
XCty:  desired seating capacity for all theaters
z: annual performence capecity o
Eogemus Variables '
) CMPHR: compensations per hour in the private mn-fam sector
i Cmm: crime rate for the area :
p2: a cusmy varisble for the periods when arnstic pmomel
go on strike
Hl‘ percentage of musical shows in total prodmtim
Hy: average size of cast
Hs' length of time production hu been in opera.tion, this

.could be in weeks, months .

H4: This is a dusmy variable with a (1) for favorable

: ~reviews and a (0) for unfavorable ones. We could
use a grading system, but chis would cause a loss A
of too many degrees of freedom

M: meximm attainsble number of performances
PCl: an index of the price of transportation within the
relevant srea.

pc2: an_index of the price of se:viccs within the relevant
area

PS: price of substitutes such as othu- types of thc
,perfming arts and the mass media

SP: an indicator for labor strikes for policemen in the
: ares

85 © o mdicator for labor strikes for sanitation warknrs
mthtu‘u

ST: an indicator for labor strikes for trmsportnuon
workers in the ares

a

-

*
s

b : T mmber of theaters
! ' Un: unesployment rate of ‘the population (white collar
: » workers)
P SR YD: disposable incuo of the population in the aret
» ‘ : ' - F
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the average number of performances for the year per theater. . Alter-
natively, equation (5.2) shows the average utilization rate as the
quantity demanded, which is a function of price, performances per

year, total advertising expenditures, disposable income, unemploy-

ment, and the crime rate. ‘Attendance in this case is determined
from egpation (3.2) as the product of average utilization and the'
annual performance

The price of admission; specified in equation (6), is a
function of the average cost per attendee. This approach is basically

" a cost-plus-markup pricing. Equation (7)'defines'the average cost

per performance for all theaters as the quotient of the total costs

“of production and the number of performances. Equatlons (8) and (9)

descrlbe marg1na1 revenue and the marg1na1 cost which .are set equal to.
each other in equatlon (10), since the condltlon for proflt maximi-
zation is the equating of marginal revenue and marg1na1 cost. This
period's capacity is'defined in equation (11) as last period's

capac1ty plus the change in capaC1ty -The change in capacicy is
deflned in equation (12) as the difference between last period's.
desired and actual capacities. The capacity expansion factor is
expressed in equation (13) either as a function of the number of
performances per»theater! or as a function of average utilization

rate and the proportion'of maximum attainable output realized or as

a function of the percent change in attendance."Equation (14)

defines the desired seating capacity as the product of current

capacity and the expansion factor. Equation (15) descrioes~annua1.' N
total advertising expendituresﬁas a function of the average utilization
Tate. : . '

2. Non~Profit'Theaterv

The obJectlve function for the Non-Profit Theater is
constralned attendance maxlmlzatlon such that total receipts are
equal to total expendltures The total receipts for these ' ‘
theaters are composed of both earned and unearned income. Earned
1ncome‘1s derived from- admission charges, while unearned income
is the sum of grants and contrlbutlons from both pub11c and pr1vate




,

sources. The level of earned income is dependent on attendance and
the prlce of ‘admission. The demand function relates e1ther attendance
or utlllzatlon to price and income variables, as well as to those
vvarlables influencing the effectlve price of attending the theater
and/or shifting the demand curve. The price. function exhibits a

lag structure wh1ch accounts for its rigidity, and pr1ce adJustments
take place only as the costs of operatlons (net of unearned 1ncome)
change. '

t

The unearned income is derived from four sources, two of
which are publlc and two of which are pr1vate. The public sources
of income are Federal, state, and local agenc1es, while the private
sources are corporations, individuals, and foundatlons./ It";s
hypothesized that different factors affect the grants obtained from
' these four sources, with the expectation that some similarities. .
‘exist in the factors that determine public grants. -

y

The capital accumulation for the Non-Profit Theater is
based on an accelerator model, where the utilization rate or the
percent changes in attendance, etc. determine the expansion or
contraction of the,seating'capacity. |

‘The conceptual model for Non-Profit Theater is presented
in Table 3 while Table 4 provides a list of the variables used in
the model. '

The demand for theater seats can be increased in two
'alternatlve ways. Equation (1.1) shows average ut111zat10n as a
function of price,  annual performance capac1ty, ‘the desired ex-
pansion of, subscription sales, d1sposab1e 1ncome of the population
in the area, -unemployment rate, as well as promot10na1 act1v1t1es
by the theater and the crime rate. When using this demand functlon,
attendance is the product of average utilization rate and annual per-
formance capacity as in equation (2.1). Alternatively, equation (1,2)

. '
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TABLE 3: NON-PROFIT TH_E'ATER - CONCEPTUAL MODEL

RJ

(1.1) AU = £(P,Z,SAdv,W;PC1,PC2,PS,YD,YDT,Un,Crm)
. N or L]
(1.2) A =, £(P,Z,SAdv,W;PC1,PC2,PS,YD,YDT,Un,Crn)
‘ 2.1) A s AUCZ
or .
, (2.2) AU = A/T
o (3) Z = Cty-Q/T
| (4) € = £(QsHy Hy My, Hy, MW, CHPHR)
(5) P = £(NC,NCA,NCA_;,DSFR,P_;)  (subscripts indicate
.o =1 1 lags)
N, e (6) . NC = C-G+Tadv '
(7)  DSF = DSF_j+
(8 meRNC
' (9) R = PeA-BeSBreQ-P/T - )
- } 4
(10) . G = GF+GR+CPr+GEn
- (11) | GF = £(Q,A;GF_1,BNEA,GNE)
" azy -Gr= £(q,A;6R_ | ,BNEA_; ,PDGNF)
- (13) CPr = f(A,P-g-ﬁ-,CAdv;-CAdv_l.;,SE,BTPR,ATPR,SPI)
© GFn"= £(A,X,DSFR, DSF,Q,4Cty) .
(15) 0 = R(Q)-C(Q) +m ;*G ;-TAdV -
. (16) Cty = Cty_,*dCty
A : ain ACty = KCty_l-Cty_l
N L. '
(18) X = £(aU,Q/MQ,PDA,Q,Q/T) .
® (19)  XCty = X-Cty .
(20) SAdv = £(W,Q;DSF_;)
(21) CAdv = £(40G_,,DSF_,,DSFR, Q,CPr_y) -

(22) TAdv = SAdv+CAdv
(23) 406G = (G-CPr) -(G-CPr)_;

(29) W = XSbreSEr_;

(25)  XSbr =a-Cty_;

.  (26)  sbr = £(sAdv,P;Sbr_;,T )
(27)  NCA = NC/A "
(28),  DSFR = DSF/(R+G) .
é (29) PDA = (4A/A)-100
) . (30) BA = A=A "
. (31) - aQ= Q‘Q;1
Q -
[0 ' 49 v b4
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TABLE 4: NON-PROFIT\THEATER - ENDOGENOUS\AND; EXOGENOUS VARIABLES

¢ Endogenous Variables

At annual attendance for all theaters
. 4A: change in ‘annual attendance for all theatars - ' 2 .
AU average utilizltion'rnto per performance o ’ '
C: annual total cost for all«theaters .
CAdv: advertising expenditures for solic:.vng private contributions ' :
: by all the theaters l
CPr: ~ annual pri;vnu contributions , '
. Cty: - total seating capacity
- . ACty: . change in sutihg c;plcity '
DSF: a deficit-surplus fund for o'pergtioni ) ’
DSFR:- the rntib of the surp;us-deficit fund to the operating bydget '
G: annual’ t8ta1 grants and contributions to non-profit theaters _
GF: annual’federal grants 2o o _ .
GFn: annual grants by foundl.tions ' ' '
GR: annual grants from regional agencies
- JC: annual net cost fdr all thuurs ’ '
NCA: net cost per attendee
40G: . chlngo in annual total grants net of annual private o .
o contributions ) : 3 I
p: average price of admission - ' (\\ 4
PDA: ' percentage change in t_ho annual attendance for all theaters ) /
Q: number of performances o '/
4Q change in the number of performances 1
R: agnual revenué . ‘
) SAdv: . advertising expenditures for the promotion of subscriptions® :
sales by all the theaters
Sbr: actual lﬁrol of subscriptions ’
3 TAdv: - total advertising expenditures by all the thelters
W: the desirad expansion of sub‘scripuon snles |
L . ’ : X: total capacity expansion €actor . .
XCty:  desired seating capacity , .
" xsbr: desired level of subscriptions . :
CZs annual porforul}ii:e élplcity’
n: surplus re:ronue
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' : - TABLE 4: ,(Continued) DR “: ,

" Exogenous Variables:

e

l ATPR: the ratio of profits a;:er income tax to stockholders' equity

. for all manufacturing corporations

' L ' ﬁNEA: annual approprintionskby thé'Nntionnl Endowment for the Arts R
' 1. BTPR: -the ‘ratio of profits before income tax to stockholders' equity
’ ~for all n:nufnctur1ng corporations - 4 a

. CMPHR: 'compensauons per hour in the private non-farm sector ’

Cra: crime rate for the area of interest o ‘

y ~ GNP: gross national product -

l '-{i: ] percentage of musical shows in tgtai ‘ﬁrodu;:tion

Hy: " average size of cast ' : '
. i ’ ¥ ‘
H3: length of time product:.on has boen in operation, weeks, months ...
Hd:‘ . this is a dummy variable with a (1) for favorable reviews
' ‘ and an (0) for unfaverable ones. We could use a grading

system, but this would cause a loss of too many degrees of
freedon ! : N §

MQ: maximum attainable number of performances

MW 4 minimum wage index .

PCI: . an 1nde< of the price of transportat1on w1th1n the relevant area
PC2Z: " an 1ndex of the price of serv1ces w1th1n the relevant area
PDGNP: percentage change in gross nnt1onal product

Pop: 4 the population of the region of interest . i

PS: . price of substitutes such as other types of the performmg arts
: and the mass med:.a .

SE: "~ stockholders' equity for all manufacturirng corporations

SPI ’ Standard § Poor's common stock price index

t: average tax rate for the contributors -
' Tf: ;rend variable

Uh: unémployment rate of the population ip ‘the area of interest

YD: per gapita dispos;ble income of the population in the area

YDT: ‘total disposable income of the population in the area
a: historically-derived ratip of subscription to capacity

o

3: the discount rate for subscription price

’

shows total attendance. as a function of the same variables, as
-utilization in equation (1.1), but average utilization is the
quotient of attendance and annual performance capacity according

to equation (2:2). Equation (3) defines annual performance

4

' i T: number of theaters ' )




lagged net cost per person attending, the ratio of. the deficit-

price level. Net cost is defined in equatlon (6) as the cost of

.costs. Equation (9) shows revenue as the product of the average

stock price index. Equation (14) specifies grants from foundations
‘as depending on the success of the theater seeking them and its
zeal in such pursuit. The success measure is attendance, while

capacity as the product of total capacity and the average number
of performances for the year per theater. The cost function, shownl
in equation (4), is identical to that for For-Profit Theaters.

Equation (5) shows the price ievel as a function of the
surplus fund to the annual operating budget, and last period's

produc1ng performances net of grants, but 1nc1ud1ng advertising
expenditures. Equation (7) specifies the deficit-surplus fund as
incremented by the'surplps revenue, where surplus revenue is
defined in equation (Sf as the difference between revenue and net

price of admission and attendance less the dlscount for sub-
scription patrons. '

The grants received by the ofganization are separated .
according to their source. As shown in equation'(io),Apublic grants
are divided into Federal grants and:regional agencies' grants,
whereas private grants and contributions ‘include those from in-
dividuals, corporations, and foundations. Equations (11) and (12)
show public grants as a function of the Ievel of output, annual
attendance, the previous period's grants, lagged and current budget
for the NEA, and gross national product. Private contrlbutlons,
as shown in-equation (13), depend on the level of the activity for
the theater, promotional agtivities, the marginalitax rate faced
by the contributors, stockholders' equity for all the manufacturing
corporations, profits before and after income tax, and a common

its zeal depends on its plans for expansion and the rates of the
deficit-surplus fund to annual revenue and grants, as well as out-
put and the change in capaclty. Equatlon (15) shows that the thea-
ters' 1n thls group operate under a zero- proflt constraint. This
constraint is based on revenue from attendance, last perlod's grants

.52
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Aperlod's capacity. plus the change in capac1ty. The change in

v ‘ ) .

- . N W '- "’ . ’ . : ’
and surplus revenue less the costs of operation. This gives the
output level which fulfills the comstraint, -

[

Equatlons (16) and (17) are definitional. Total seating”

_capac1ty at a point in time is deflned in equatlon (16) as last

capacity TS the dlfference between last period's desired and
actual capaC1t1es, as shown in equation (17). Equation (18?

’speC1f1es the cipacity expansion factor (i.e., the proportional. 'qv,
'change in capaC1ty desired) as a function of the number of perform-

ances per theater, the average “utilization rate, the proportion of

- maxXimum - atta;nable oytput realized, change in attendance, ,and out-

put. Desired seating capacity is deflned in equation (19) as the '

product of ac;ual capacity and this expan51on factor.

S
Advertlslng expenditures play an important role in the

operatlons of the Non-Profit TheatéT. As shown in equation (20),
advertising expendltures for the promotion o0f subscriptich salesq

are dependent on the desiredhexphnsion of subscription sales, the

number of performances, and\iast period's defjcit-surplus fund ' . @
level., Advertising expenditure for-spliéiting private contribu-~
tions, presented in equation (21). .are related to last period's
change in annual total grants net- of private contr1but10ns¥and
last period's deficit- surplus fund, as well as last year s prlvate
contributions. Total advertlslng expenditures in equation (22) are ¢
simply the aggregatlon of expendltures for subscription sales and .
for the sollc1tat10n of pr1vate contributions.’

Equation (23) specifies the change in annual non- prlvate
grants as the difference between current and last per*od's annual
total grants net of privaté contributions. The de51red expan51on s
of subscrlptlon sales is defined in equation (24) as the difference
between the desired level of subscr1pt10ns and last period!s actual

- level of subscrlptlons. Equatlon (25) defines the desired level .

of subscriptions as an historically derived proportion of last _ s

S
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. penditures for. subscrlptlon sales, average pr1ce ef admission, last

‘tendance maximization. The constralnt is '"zero. proflts" which means

. set the cost of operations. However, the principal of the endowment

“while, Table 6 prov1des a llst of the varlables used in the model. .

-on price, annual performance capac1ty,_the desired expansion of

| ‘ g |
period's ‘total - seating capacity. .Equation (26) shows that the
actual level of subscrlptlons depends on current adVertlslng ex-

perlod's subscription ievel, and a trend°var1ab1e.

3. Opera

The objective function for the Opera is constrained at-

that attendance. is increased up to the point where planmned profits
are zero (i.e., where planned total recerpts are equal ito planned
total expenditures). o ' o ' .

r : ,‘

The total rece1pts for the Opera are ‘composed of both .

earned and unearned income. Earned income 1s derived from admission

charges, while unearned income is the sum of grants and contri-
butions from both public ahd pr1vate sources. These two types of ¥
income, as well as expenditures' and capital‘accumulation, are dis-
cussed in detail for the Non-Profit’ Theater model, above. ~The dif-
ference between the Non-Profit Theater and the Opera is the 51g-
nificance of the endowment funds for the Opera. These funds are
often restricted so that the organlzatlons may use the endowment
income, and p0551b1y the capital gains from the endowment, to off-

is not usually acce551b1e for the organlzatlon.

.

The conceptual model for Operd is presented 1n Table -5,

Demand can be measured in twq ways. Equatlon (1. 1)
measures demand as the average utlllzatlon rate, which is dependent

subscription sales, disposable income of the population in. the area,
the unemployment rate, and the crime rate for the area, as well
as certain promotlonal activities by the operas. In this case, /total
attendance is defined in equation (2.1) as the product eg,the

o
—

-
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~ BESTCOPY AVALABLE

TABLE $: OPERA - TONCEPTUAL MODEL

(1.1) AU = £(P,2,SAdv,W;PC1,PC2,PS,YD,YDT,Un,Crm) -
or . - ' = ) N
(1.2) A = £(P,Cty,SAdv,W,Z;PCl,PC2,PS,YD,YDT,Um,Crm)
(2.1) CA = AUCZ ’
or

2.2 AU = A/Z
3 - Z = Cty-Q/T

(4) C = £(Q;CMPHR)

. () .. P "f(NCA,ﬁCA_l,DSFR,P_l) (Subscripts indicate lags)

6) NC = C-YE-G + TAdv
¥¢o) . YE = i+E
(8) DSE = DSF_; +*
(9 *=R - NC
(10) - E = E_, *AE
(11) 1£ DSF>0, then AE = DSF & DSF = o N .
otherwise 4E = 0 . ' ‘ o
(12) R = PiA-8+Sbr+Q-P/T
(13 G = GF + GR + CPr + GFn
(14) GF = £(Q,A: GF_I;BNEA,GNP)
(15) GR = £(Q.A; GR_;,BNEA_,,GNP)

(”n GFn » £(A,X,DSFR,DSF,Q,4Cty)

(18) 0 = R(Q) - C(Q) *+r_y + Gy - TAdv + YE ,
©(19) Cty = Cty_, * 4Cty.

(20) 4acty = XCty_y - Cty,

QL - X S£(AU,Q/MQ, PDALQ,Q/T)
(22) XCty = Cty*X

(23) sadv = £(W,Q;DSF_, ) L ' X ,
(24) CAdv = f(vss,nsm, 4Q; AOG,I.CPT_I)

(25)  TAdv = SAdv + CAdv

(26)  A40G = (G:CPr) - (G-CPr)_,; ' :
27) . W= XSbr - SBr;

(28) . XSbr = @Cty_,

(29) sbr = £(Sadv,P;Sbr_;,Tr)

(30) NCA = NC/A _ ; A
(31) DSFR = DSF/ (R+G) ' .

v (52) PDA = (4A/A)-100
(33) 4A = A - A,

-

(54) 40 = 2~ Q,

l , (16) - CPr = £(A, phs CAdv; CAdv_,,t,SE,BTPR,ATPR,SPT) .




OPERA -.ENDOGENOUS‘AND-EXOGENOUS VARIABLES -

TABLE 6
Endogenous Variables: >
As annual attendsnce
' 4A: change in annual a‘tt,én;lanc'e
[ Al . average utilization rate per performance
{ c: annual total cost ‘
CAdv: advertising expenditures for the solzcitlng of private
'~ contributions v
CPr: annual private grants ,
- Cty: total seating capacity .
' .ACty: change in seating capacity )
. 'DSF:  a deficit-surplus fund for operation§
f DSFR: . The ratio of the surplué-deficiﬁ fund to the operating budgét
: E: endowment ' .
: ‘4E: change in endowneqt
; G: annual total grants
GF: annual federal grants .
GFq: annual grants by foundations
) GR: annual gfants from regional agencies
NC: annual net cost | '
NCA: average net ccst per attendee
40G: change in aniiual total grants net of annual przvate
contr1but10ns . .
P: _ave;gge/pr;ceiof admission \
T PDA: percentage charge in annual attendance
Q: number 0f performances .
‘ AQ: change in the numbér of performances
R: annual revenue l !
SAdv: advertising expenditures for the promotxon of subﬁcriptions'_
_ sales ‘
Sbr: actual level of subscriptions !
_TAdv: total advertising expenditures
L H the desired expansion of subscription sales
X: total capacity expansion'factor'
XCty: des%red seating capaci:y :
X%bri desired level of subscriptions
YE: annual endowment income
2.

annual performance capacity-

surplus revenue
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of total capacity and the annual number of performances per theater.
The cost function specified in equation (4) is dependent on the
output level, and the pressures for wage increases are accounted

l _TABLE 6 (Continued)
} . Exogenous Variables: - =g
ATPR: the ratio of prof:.ts after income tax to stockholders' ;
I equity for all manufacturing corporations , =
' BNEA: annual approprutions by the National Endowment for the Ar:
l BTPR: the ratio of profits before income tax to stockholders'
equity for all mnufa;tuung corporations
CMPHR: compensations per hour in the pr:.vate non-farm sector
l Crm: . crime rate for the area. of interest l
GNP: gross national product ’ )
' i: : interest rate
I s SIN maximum attainsble number of performances
pCcl: ‘an index of the’ pr:.ce of transportatlon within the
l ‘ relevant area - .
PC2: : an index of the price of services within the relevant area
' Pop: the popula;./lon of the region of interest
PS: price of/subsutute« such as other types of the performing ’
arts and/ the mass media
' . SE: , stockholders' equity for all manufacturing corporatlons .
. K SP.’: V Star/xﬂ/ard § Poor's common stock price index
. T: nupber of organizations in this art form
o t: ' a/v;i:aée—a{i'ite for the contributors - : ' - S
I Tr: ﬁ:rend variable
'Um: /uneinployment rate of the population in the area of interest I
YD: _per capita di:sposable income of the population in the arq?_ }
. YDT: total disposable income of the population in the area
a: historically-derived ratio of subscription to capacity-
l [ B: the discount rate for subscription price |
) i
' average utilization rate and the annual peérformance capacity.
Alternatviveloy, equation (1.2) shows attendance as a function of the
l same variables, in which case average utilization is the quotient "
of attendance and annual performance capacity as in equation (2.2).
' Equatlon (3) deflnes annual performance capacity ‘as the product 4




-grants plus reglonal ‘agencies' grants. - Private grants and contri-

. product. Private contributions, as spec1f1ed in equatlon (16),

,

for by use of the compensations per hour in the prlvate non-farm
sectors. Equatlon (5) defines the price level as a function of the
lagged net cost per person attendlng, the ratio of the deficit-
surplus fund to the annual operating budget, and last period's pr1ce

level. In equation (6), net cost is defined as the cost of
producing the performances net of endowment 1ncome and. grants, but

including advertising expenditures. Endowment income is the interest
earned on the endowment. The interest rate shown in equation (7) )
is dependent on the nature of the endowment and the risk premium

it commands. Equation (8) states that the deficit-surplus fund

is incremented by surplus revenue, nhere‘surplus,revenue is defined
in equat@dn (9) as the difference between revenne and net costs.
Equations (10) and (11) specify that endowment is incremented from
period to period by the'surpluges in the deficit-surplus fund, if
any. In equation (12), revenue is defined as the product of the
average price of admission‘and attendance less the discount for
subscription buyers. o _ _;' .

Total grants received by the organization are Separated
according to their source. Public grants are presented as Federal

butions include those from 1nd1y;dnals, corporations, and founda-

tions. As shown in equations (14) and (15), public grants depend on

the level of eutpﬁt, attendance, the previous period's grants, lagged
and current budget for the NEA, and the level of the gross national

depend on the level of activity for the organization, promotional
activities, the marg1na1 tax rate faced by the contributors, stock-,
holders' equity in manufacturlng corporatlons, level of profits be-
fore and after income tax, and a common stock price index. Grants
from foundations, as shown in eqnatien“(17), depend on the success
of the organizetion seeking them and its plans for expansion.

O

- . .
- » . . . . .

s .



Since the Opera operates under a zero-profit:constraint,
equation (18) is used to determine the appropriate output level.
That is, the costs of operation and advertising must be covered by
revenue from attendance, and last period's grants, endowment ‘in-
come and surplusrrevenue; and there is only one level of output

at which this equation wilI hold.

Equatlon (19) defines the total seatlng capacity as equal
to last permod's des1red seating capac1ty plus "the change in
capacity. whereas the change in capac1ty is defined as the differ-
ence . between last period's desired and actual capac1t1es (see.
equation (20)). The total capacity expansion factor,is shown in
equation (21) as a function of the number of perf@ﬂﬁr
theater, the average utilization rate, the proportion-of maximum
attainable- output realized, and changes in attendance. |

ances per

Advettising expendltures are composed of two components
advertising for subscription sales and advertising for contribu-
tions. In equation (23), advertising expenditures for the pro-
motion of subscriptionjsales is spec1f1ed as a function of the de-
sired expansion of suﬁécrlptlon sales the number of performances,

‘and last period's deficit- -surplus fund level. The desired expan-

sion of subscription. sales in equation (27) is the difference be-
tween the desired level of subscriptions and last period's actual .
levél of subscrlptlons -Advertising expenditures for .soliciting
private contributions, equation (24), are reflited to last -period's
change in annual total grants net of private ‘contributions, the

‘deficit-surplus fund, the total change in output, and la t year's

level of private contributions. Total advert1s1ng expeldltures
are simply the sum of expenditures for subscription sales and ex-
penditure for the s011c1tatlon of pr1vate contributions.

Bquatlon (26) defines the change in annual total non-
private grants as the difference between current and last perlod'
annual total grants, net of private contributions. Equation (28)
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the matching funds. The model incorporates the effect of the Ford -
Program on the finances of symphonies by accounting for the interest

" variable is used in the equation for'foundations' grants to account
for the matching funds, expendable grants, and the overall Ford

presented in Table 7, while Table 8 provides a list of the variables

.fundé for the endowment trust, composed‘of Ford Motor Company stock,

defines the desired level of subscriptions as an hlstor1ca11y-

derived ratio of last perlod's total seating capac1ty. The actual .-

level of subscrlptlons depends on current advertlslng expenditures °

for subscription sales, average prlce of admission, and last perlod"

subscrlptlon level and a trend variable (see equatlon (29)).

4. Symphonles

The objective function for Symphonles is also constrained ’

attendance maximization, with the constraining being zero profits.
The.distinguishing‘characteristic of Symphonies, as opposed to Non-
Profit Theater and Opera, is the Ford Foundation Symphony Program.
This program was set up by the Ford Foundat1on in 1966 for a ten-
year period. During the first five years symphonies raised matching

set up by the Foundation. The symphonles also recelved a551stance
from the Foundation in their fund- -raising and Spec1a1 projects.

* The second f1ve years were a period when thg/symphon1es were re-
stricted in the1r control of the endowment/xrust .and the matching
funds, as well as their level of operations.' At the end of the ten
years, 1976, the symphonles had complete access to the trust and

income derived from the matching funds, and the dividend income
received from the Ford Motor Company stock. In addition, a dummy

Foundation Program. The*concepfual model which was developed is

used in the model.

v As with previous models, demand can be measured in two
ways. .Equdtion (1.1)'specifies average utilization as a function
of price, annual performance capacity, the desired expansion of
subscription sales, disposable income of the population in the area,
unemployment and’ crime rates, as well as promotional dctivities by
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TABLE 7: SYMPHONIES - CONCEPTUAL MODEL

(1.1
or
{1.2) =
(2,1}
or
2.2)
(3)
4

(s)

(6)
)
QY
O
(10)
-
(12)

(13)
(18
(1s)

- (16)
an. -
sy
(19)

£(P,Z,SAdv,¥;PCL,PC2,PS,YD,YDT, Un,Crm)
- £(P,SAdv,W,2;PC1,PC2,PS,YD,YDT,Un,Crm)
A=auz ' ’
AU Az,

Cty-Q/T . T

C = £(QiCMPHR)

AU

(2]
| ]

P = £(NC,NCA;NCA_,DSFR,P_;)  (subscripts indicate lags) .

NC = C-YE-GO~YFD-YMFD+TAdv

YE = i-E
YMFD = L-MFD
DSF = DSF_, +~ y
T = R-NC .
\
E=E; +4E o
If DSF>0, then 4E = DSF and DSF = 0
Otherwise 4E = 0

R = PeA=ASbreQeP/T

G = GF+GR+CPr+GFn

GF = f(Q,A;GF_l,BNEA,Dm,PDGNP)
GR = f(Q.A;cR_l,aNEA,l,nm,ch)

CPr = £(A,p5,CAQV;CAdY_, .t,SE,BTPR,ATPR, SPT,DMM)

GFn

£(A,X,DSF/ (R+G) ,DSF,Q, 4 Cty;DMM)
GO = G-4MFD .
0 = R(Q)-C(Q) +w ,+GO_;+YFD_;+YMFD-TAdV+YE_;

Cty = Cty_l,# ACty
Acty = XCty ey

X-= f(AU QJMQ.PDA.Q Q/T)
XCty = Cty*X
MFD = MFD_; +AMFD

sAdv = £(W,Q;DSF_,)
Cadv = £( DSF,DSFR, 4Q; 40G_;,CPr ;)

_TAdv = SAdv *+ CAdv
480G = (G-CPr) - (G-CPr}
W = XSbr - Sbr_;
XSbr = @-Cty_,
sbr = £(SAdv,P;sbr_;,Tr)
NCA = NC/A -
DSFR = DSF/ (R+GO)
PDA s (AA/A)-100
4A = A-a);

4Q - VQ'Q-I ' Ul ; '78
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TABLE 8:

 SYMPHONIES - ENDOGENOUS AND EXJUGENOUS

¥

Endogenous Variables

_VARIABLES

<

Al
4A:
AU

CAdv:

CPr:
Cey:
hﬁCty:
DSF:
DSFR:

annual lttindinco

change in annual attendance

average utilization rate per pegiorhance
annual total cost -

ldvortising expenditures for the solzciting of private
contributions

annual private grants

tutal seating capacity

change in seating capacity

a dofici;-surplus fund for operations

the ratio of the :urplus-doficit fund to the operating
budget

endowment
change in endowment .o
annual total grants .

annual federal grants

annual grants by foundltioﬁs

annual total grants net of the annual increment to the

- capital matching Ford funds held by symphonies

annual grants from regional _agencies’

capital matching Ford funds held by symphonies
annual net cost

net cost’per attendee i

change in annual total grants net of annual private
contributions . »

iveragg price of admission '
percentage change in annual attendance
nunb;r of performances : . o
change in the.number oftperformlnces
annull revenue

advertising expenditures for the promotion of
subscriptions' sales .

actﬁkl,level of subscriptions

‘tctﬂl ad#ertising expendituresi

thq desired expansion of subscrzptzon sales
tocll capacity explnszon factor
Qeszrod seating capacity

d;sir;d level of subscriptions

.annual endowment income

interest from capztal matching Ford funds held by

* symphonies

annual performance capacity

surplus revenue

"y

»

L g
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TABLE 8

-

i'(Continued)

Exogenous Variatles ’ . » 5

ATPR:

BNEA:

BTPR:

CMPHR:

Crm:

" DMM:

PCl:

PC2:

PDGNP

© Pop:

‘PS:
SE:
SPI:

T:

Tr:

-

Um:

YD:

. YDT:

YFD:

,within the relevant area

“an index of the price of services within

~of ‘the performing arts and the mass media

. the discount rate for subscription price

-the ratio of profits after income tax to
“stockholders’ equxty for all manufacturmng
corporlt1ons

annual approprxntxons by the Vationnl Endownont
for the Arts

the ratio of profits before income tax to
stockholders' equity for all nanufactur1nz
corporations

conpensation per hour in the private non-farm
sector

crime rate for the area of interest

a dummy variable for the years the Ford o '
Foundation Symphony Program was in its . .
matching funds accumulation stage (the

vears the symphonxes had to raise matching

funds) )

gross nltionai product

interest rates

annual increment to thé capital matching
Ford funds held by symphoiies

maryimum attainable number of performances

an index of the price of transportaﬁhon

the relevant area

percentage change in gross nltioﬁa; product
the population of the,regionfdf intsrest .
pr1ce of substitutes such as other types
stockhol@ers' equity for all manufacturing
corporations

Standard § Foor's common stock brice index
number of symphonies

average tax rate for the cont I“:rtors

trand variable

unemp loyment rate of the population in the
area of interest ‘

per capita disposable income of the
population in the area

total disposable income of the population
in the area

dividends from Ford held trust funds

historically-derived ratio of subscription to
capacity ‘




the symphonies. Attendance‘in-this case is defined in equation (2.1)
as the product of average utilization rate and annuallperformance
capacity. Alternatlvely, equat1on (1.2) shows attendance as a /
function of: the same variables in wh1ch case average utilization
is the. quot1ent of attendance and annual performance capaclty, a
shown in equation (2 2). Annual performance capacity shown in
equation (3), is the product of total capacity and the annual n ber.
~ of performances per symphony. The cost function is 'specified i
equation’ (4) as being dependent on the output level and the pressures
- for waée increases, as measured by compensation per hour in the
private non-farm segtor. - -

-

The price level in equation (5) is a function of the lag-
ged netgcost per person attending, the ratio of the deficit-s#rplus
fund to the annual operating budget, grants net of the matching funds
raised in that year, and last period's price level. Equatiow‘(6)
defines net cost as the cost of producing the performances nqt of
endowment income, grants net of matching funds for the year,i
dividend income from the Ford Foundation trust fund, and 1nt rest
income from the accumulated matching funds held by the symphonies,
plus advertlslng expenditures., Endowment income is def1ned in
'equatlon (7) as the product of the interest rate and the en owment-
pr1nc1pa1. '

"Equation (8) states that the 1nterest ‘income friom the
accumulated ‘matching funds held by the symphonles depends n the
interest rate on such funds and the magnltude of the funds Equa-~- .
tion (9) shows that the def1c1t surplus fund is 1ncremente during“
- each time period by surp1us revenue, where surplus revenuq is de-
fined in equatlon (10) as the difference between revenue #nd net «
costs. Likewise, the endowment is incremented from perio? to
pcriod by the surpluses (not the deficits) in the deficitrsurplus
~fund, as shown in equations (11) and (12). Revenue, as defined in
equation (12), is the product of the average price of adm&sSion and
attendance, less the discount for subscription buyers; |

- o . i .. . -
. ; . . .
Ji . . . .




Grants are divided into two types, public and private.
In equation .(14), public grants are represented ae‘both”Federal _
grants and regional agencies' grants. Private grants and contri-

butions include those from individuals, corporations, and fbundations.

_Eduations (15) and (16) show public grants as dependentdon output,

attendance, the previous period's grants, lagged and current budgets

'for the NEA, the gross national product and changes in it, and a
dummy variable for the Ford Foundation Symphony Program. Private
contributions, as shown in equatlon (17), depend on the level of
-vact1V1ty of the%organlzatlon promotlonal activities, the average'
tax rate faced by the contributors, and the last period's adver-
tising expenditures, etc. There is-also a dnmmyﬂvariable for the
Ford FonndatiOn Symphony'Program. _Grants from foundations are
specified in equation (18) as dependent on the financial position
of the symphony seeking them and its zeal in such a pursuit.
Measures of these items include attendance, plans for expansion
and the ratio of the deficit-surplus fund to the annual operating
budget. Again; a dummy variable is included for the Ford Program.
Equation (19).defines grants for. operatlons as total grants net
of the porthn allocated to the cap1ta1 matchlng Ford funds in
that year. )

As shown\in eduation (20), the symphonies operate under
a zero-profit constraint. This constrélnt is based On revenues
from attendance just sufficient “to cover the dlfferences between
operating and advertising cost and the sum of last period's: grants’
‘net of the matching funds for the year, surplus Tevenue, lagged
dividend income, current 1nterest from capital matchlng Ford
Foundation funds, and lagged endowmenb income. In the process of
establishing operating costs and revenues that satisfy the
equality of equation (20), the system also determines the desired
output’ level. Equation (22) defines the change in seating capacity
as the difference between last peried's desired and*actnal‘capacia
ties. The total capacity expansion factor is defined as-the ratio
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of desired capacity to actual capaeify (see equation t24)), and is
"a function of the number of performanceé per symphony, the average
utilization rate,'the proportion of maximum attainable output
realized, the change 1q attendance, output, etc. as descrlbed in
equation (23). Equation (z5) states that the cap1ta1 matchlng ‘
Ford funds are incremented annually by an amount set by the Ford
Foundatlon Orchestra Program. |

Advertlslng expendltures for the promotion of subscrlp-
tion sales are dependent on the desired expansion of sub§cr1pt10n
sales, the number of performances, and last period's deficrt:
surplus fund level (see equation (26)). Equation (27) shows ad-
vertising expenditures for seliciting private contributions as
a function of last perlod's change in annual total grants. net/of
private contributions, the deficit-surplus fund, the change in
output, and last year s prlvate contributions. Total advertising
expenditures in equatlon '(28), are 51mp1y the aggregation of ex-
penditures for subscription sales and for the solicitation of
private contributions. Equatien (29) defines the Change in annual
total'non-private'grants as the difference between current and
last period's annual total grants net of private contributions.
The desired expansion of ‘subscription sales (equation (30)) is the
d1fference between the desired level of subscriptions and last
perlod s actual level of subscrlptlons,\where the desired level of
subscriptions is an historically-derived proportion of last period's
total seating capacity as shown in equation (31). The actual
level of subscrlptlons in equation (32) depends on current adver-
tising expendltures for subscrlptlon sales, average price of ad- -
m1551on, and last petiod's subscription level.

5. Ballet and Dance

(4

’ The models for Dance and Ballet are essentially the
~ same as the model specified earlier for the Non-Profit Theater.
'The simifarities among the three groups of organizations are:

81 .
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- * the endowment is 1ns1gn1f1cant or totally
o "absent,” L e i
° the unit of. output is the performance and

attendance per performance can vary up to
-+ the capacity of the physical setting, and

° "the desired: productlon level is that where s
"profits are zero, but this level is not
necessarily rea11zed because of information
lags. .

- - : &

6. Museunms o ' LT

_ The objective functlon for Museums is also constralned
attendance maxlmlzatlon, with the constra1n1ng be1ng zero proflts.
That is, attendance is increased up to the point where total re-
ceipts are equal to total expenditures. °

. _ 1 o o )

The presentation for eithefr the Non-Profit Theater model

or the Opera model is adequate as a d1scusslon of the workings of
the Museum model, with the following excepthns° The sources of

earned income for Museums are’membershlp dues, adm15s1on -charges,

A

3

charges for special programs, sale of publlcatlons and repro- g

ductions, and auxiliary services, such as parking areas and restau-
rants. This led to the development of several behavioral relation
ships to account for the various specialized components, of earned

}?

income. The. same procedure was also followed for expendltures since

there are several special components in the Museum industry. The
cap1ta1 accumulatlon process for Museums includes the expansion
of the stock of exhibit items. This expansion can be defined as
.an increase in the stock of exhibit 1tems, ‘where the increase is

' partlally dependent on thé wrpportion of the stock actually put -

on, exhibit. In addition, the ability to expand this stock is a
'functlon of the financial status of' the organlzatlon° The con-
ceptual model which was developed for Museums is presented in

Table 9 and Table 10 prov1des ‘a list of the variables used.

?

Equatlon (1) deflnes the total revenue from all Sources
as the sum of annual total membership dues, total admission

4

= a
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Aruitoxt provided by Eic:
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TABLE 9: MUSEUMS - CONCEPTUAL MODEL

(1) R = MR+AR+*OR
(2) MR = M:PM
(3 AR = GA-PA A
4) OR = £(A,CPrgl,Pbl,M,AC) : "
(5) M= £(PM,S,TR,DSF;M_|,Pbl_j ,DSF_,)  (subscripts indicate lags)
| (6 P = £(r_;,M,PM_) : ; ¢
. &) GA = £(Q,PA;4S_;,S_;,PC1,PC2,PC3,PS, D, YDT, Un,Crn, CPI)
(8) PA --f(ussn,(&CA_l),pA_l) )
(9, , 4G = G-G_; '
(10) A= MAYGA . -
(11) = 6 = GF+GR*CPr+GFn
a (12) GF = £(A,Q,CPrg,DSF, 7; APDGNP, YD, GF _,)
(13) GR = £(A,Q,CPrg;aPDGNP,GR_;) «
(14) CPr = £(Q,4S,CPrg,Pbl,CAdv;CAdv_,t,SE,BTPR,ATPR,SPI) |
(15) GFn = £(A,Q,S,CPrg,DSF,45;46G._;) j
(16) YE = 2E \ j
(17)  E = E_;*E f
(s If DSE>0, then 4E = DSF § DSF = 0 . | ;
(19) C = CP+CSA+CPrg+CPb1+CAx+CRs S
(20) CP = £(QH) , |
(21) CSA = £(4S;H;) . I
(22)°  CPrg = CPrgl+CPrg2 i
(23) CPbl = £(Pbl,M;RgJ,H,) ; ;
(24) CAx = £(A)
(25)  CRs = £(aS;C_j,H) |
(26)  cadv = £(G,DSF;aG_; ,DSF_, ,aM_,)
M-M_, )

2n AM =

1

- -o
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TABLE'Q: (Continued)

23) T a R+G+YE-C-
{29) DSF = DSF_;+ T

30, 0 = R(Q)-@(Q)+G_;+m | ~CAdVSYE

(31) s

(32) as f¢(Ye,cprius_ |, DSER. )

(33) us

(34) su .

(35) cPrgl = 1461 .4A_ 1,45 ) ,DSF_;,CPrgl )
.(36) CPrg2 ) '

(37) NC = GoCAdV-G-KE-MR
(39) A = A-A_j. /

(39) Pbl = £(M,A,PM;DSF_))

(10> DETYR = DSE/IR+G)

J31) NCA = NC/A -

(42) MA = KoM

143) TR = R#G+YE

- -

- charges, and revenue from programs, publications, and auxiliary

activities; where annual total membership dues are the product

of the number of members and their individual dwes (equation (2)),
total admission reyenues (equation (3)) are the product of total
pa:d attendance and the price of attendance, and the remaining
revenues (equation (4)) are a function of total attendance ex-
penditures on paid programs, the number of publication copies, the

- membership count, and the change'in grants. Equation (5) specifies

the qmser of members as a function of the price of membership,
totaI revernue (to measure the scale of‘operations), the size of

"the deficit-surplus fund, changes in the stock of ex h1b1t

1tems, changes in crants, last perloﬂ's membership count,

[

"r ' 84
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TABLE 10%_ MU

“T.L g BN -'- \'a‘..' VA”'ABLSOUS VARLABLES

Endogenous Variables

Al

4A:

GFn:

Pbl:

PM:

ERIC

- .
Aruitoxt provided by Eic: >

annual total attendance:

change in annual total attendance

total admission charges

annual total cost

annual advertising expond}tures

annual cost for all auxiliary services
annual operating, production, cost

annual publications' cost

annual private contributions

annual educational und other group programs’ cost
expenditures on paid aducational Hro;rais
expenditures on free educational prigraws
annual cost of rosear;h activities
annual expansion cost
deficit-surplus fund ' ?
the ratio of the surﬁlus-doficit fund to the operating budget
current endowment

ch;n(o_in the endowment for the curroﬁ¥ period

annual total grants

change in total grants

annual general.attendance '

annual federal gfants and support

annual foundation grants

annual state ind local grants and support

membership count

membership attendance

change in membership

annual total membership dues

total net cost

net cost per attendee

sum of pro;ran,'publications and services revenue

price of udmission

annual total number of pﬁblicatidn copies, this is the
aggregation of the number of copies of each publication

membership price, dues

output, «in terms of (8-hour) lays of operations weighted
by administrative expend:cures

total revenue from-al) sources, earned in.ome

‘current stock of exhibit itéms and facilities for exhibits

change in the stock of exhibit items and facilities
stock utilized in current output
iunual total earned and unearned revenue

ratio of utilized to total stock of exhibit items and’
facilities ‘

annual endowment income

surplus revenue i égi)

-£

E
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TABLE 10:. (Cont’nued)

Exogenous Variables:

ATPR: the ratio of profits‘aftcr income tax to stock-
holders' equity for all manufacturing corporations
BTPR:‘ the ratio of profits before income tax to stock-
holders' equity for all manufacturing corporations
CPI: consumer price index R
PDGNP: percentage change in gross national product ’ - -
Hy: a set of homogenizing indicators which accounts for .
the heterogeneity of the output or quantity measures
i: the interest rate relevant to the endowment investment
PCl: an index of the price of transportation within
the relevant state .
PC2: an index of the price of services within the _relevant
state
PC3: an 1ndicator of the length of tiuo of waiting to !
enter the museum
PS: an index of the price of reading and recreation
within the relevant area
IRIJ: copy count for regular journals
SE: stockholders' equity for 211 manufacturing corpﬁrationi
SPI: Standard § Poor's common stock price index
t: average tax rate for contributors in each state
Um: unemployment rate of the population in the relevant
state .
¢ YD: per capita disposable persorl 1ncono of the population
v in the area
YDT: total disposable personal income of the population

in the state
K: average number «f ittendancCe per vear per member

N . [
2 s
*

the number of publicat.ons, and the size of the deficit-surplus
fund. Membership dues are shown in equation (6) to be a function
of last period's surplus revenue, and last period's dues. -

Annual general attendance in equation (7) depends on price
and income varlables as well as the output of the Museums, their

'stock of exhibit items and facilities. The crime rate for the area

is also included, since it acts as a deterrent to attendance. The

!prlce of adm1551o is specified in equation (&) to be a function of

¥
L

=
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the ratio of the deficit-surplus fund to total operating budget,
last period's net cost per attendee and last period's pr1ce of
admission. Annual total attendance is defined in equation (10) as
the sum of membership attendance and annual general attendance.
Equation fll) shows annual total grants as the sum of Federal’and
regional grants, private contributions, and foundatlon giants.
Federal grants are dependent on annual total attendance, the annual
cost of the programs offered, the deficit- surplus fund, and surplus
revenue. In addition, the percentage change in gross national pro-
duct is included as an incorie constraint for the government. Last f
period's Federal grants were included to dampen the changes in

this period's grants since drastic fluctuations are not likely in
these grants, espec1a11y in’ the aggregate. Regidnal grants, as
shown in equation (13), are dependent on the same variables as
Federal grants, with the exceptlon of substituting last perlod'
regional grants for Federal grants, and deleting the deficit- -surplus
fund and surplus revenue variables.

The private contributions of equation (14) depend on the
-level of output, new acquisitioas, expenditures on all programs,

the number of publications, and the level of promotional activities.

These measures capture the characteristics that distinguish museums
from other would-be recipients of private contributions. In ‘addi-

tion, the level of private contributions is determlned‘by the aver- .

age tax rate faced by the contributors, and wealth measures for
the likely contributors. Equation (15) shows contributions by ‘
foundations as dependent on attendance, changes in the stock of
‘exhibit items and fac111t1es, expendltures on all educational pro—
_grams, the deficit-surplus fund, and last perlod's changes in
grants. The changes in grants is 1ncluded because museums often
turn to foundations if their other grants are reduced. Annual en-
dowment income is determined as the interest earned on the endow-
ment (equatlon 16)), whereas equations (17) and (18) specify that
the endowment is incremented from period to perlod by the surplus
(not the deficit) in tle deficit-surplus- fund when such surpluses

exist.
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- In equation (19), annual total nuéeum.cost is represented
as the sum of "oduction, expansion, programs, publications,
ayxiliary serv1ces, and research costs. The costs of production
are described in equatlon (20) as a function of the number of days

f operation and several hcmogenlzlng varlables to account for
different types of museums.

/ - Total annual expenditures for programs are equai~to the
sum of expenditures on both paid and free programs, as shown in
equation (22). Equatlon (23) specifies the annual cost of publi-=-
cations as a function of a quantity variable and the mix of regular
journals and menbership publications. In addition, homogenizing
indicators are included. The cost of auxiliary services in
equation (24), is 2 function of annual total attendance. The cost
of research is'a function of the change in the stock of exhibit
items and facilities, last period's total costs, and homogenlzlng |
1nd1cators (equation (25)). ' '

2

Advertlslng expendltures in equation (26) are dependent
on the level of grants and the deficit-surplus fund, and on the

surplus fund, and the change in membershlp (where the change in

period's count). Equatlon (28) deflnes surplus revenue as the sum
of total revenue, total grants, endowment income minus total costs
and advertising expenditureé. The deficit-surplus fund is incre-
mented annually by surplus revenue,'as shown in equation (29).

The individual non-profit museum is assumed to pursue an.
objective'of zero profit. It assumes that the conditions of the
‘last period indicate the level of its current grants, surplus ‘
revenue,'and endowment income. Since variations in these variables
occur over time, the outcome could be an actual deviation from the
planned zero profit objective;' Equation (30) determines museums '
desired.output level on the basis of the above'ebjective.

-~
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lagged values for the changes in grants, the change in the def1c1t-.

membershlp is calculated as the current membershlp count minus last.




' The stock of exhibit items and facilities is periodically

inéremented as shown in equations (31) and (32). The amount of

the increment is determined by the level of endowment 1ncome, prlvate

contributions, the lagged utilization 'rate of exhibit items and
fac111€1es, and the ratio of the def1c1t surplus fund to the total
operatlng budget. The utilization rate of exhibit items and facil-
ities in equation (33) is the ratio of the stock actually used to
total stock available, where the stock of exhibit items ut;llzed

in any period (see;equationv(34)) is a function of the output level

and the total stock available. The expenditures programs that are
offered by museums for a fee are dépendent on the membership count,
 the lagged Changes in total grants, total attendance, and stock |
of exhibit items and facilities. In addition, the lagged deficit-
surplus fund and expendltures on pa1d programs are included among
the potential explanatory variables in equatlon (35). In equatlon
(36), the expenditures on the free programs that are offered by
*museums:are dependént‘on the deficit-surplus fund, total grants and
the lagged change in the stock of exhibits and facilities.

~ Total net costs are defined in equation (37) as the dif-
ference between the sum of total costs and advertising expenditures,
and the sum of total grants, endowment income, and total membership
dues. The aggregate‘number of copies across all‘publications is a
function of the number of -members, total attendance; membership
dues, and last period's surplus-deficit fund, és'shown in equation
(39).

This completes the presentatlon and descrlptlon of the con-
ceptual behavioral models for each type of arts ‘'and cultural in-
stitution. The next section describes the technique to be used to
generate short-term trend prbjections’for}eaéh‘type of arts and
cultural institution. | :

-
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VI. ECONOMETRIC MOPEL' ESTIMATION

A. Introductlon

\

Whlle the maJor thrust and. impact of the study has been

in the areas of conceptual model building (Section V) and in the

compilation and analysis of a data base (Section IV), an attempt

was also made to blend the two together in an effort to estimate

the parameters of the several models. Due to the inadequacy of

the data base, and the time and resource. 11m1tat10ns of the present °
contract, it was not p0551b1e to provide a def1n1tlye ‘econometric

~analysis. Further, the ana1y51s was not sufficient to generate

the cqmplete set of unbiased parameter estimates necessary to
employ the ﬁedels for forecasting or simulation. Sufficient time
and resources were available, however, to accompllsh much of the
initial econometric research in order to provide a f1rm basis

for subsequent data collection and further analysis.

This is not to say that significant policy implications
were not obtained from the analytical effort. To the'cdhtrary,
many significant'questions have been answered. First, however,
the method of estimation requires explanation. The preferred
mode of estimation in simultaneous equation models is two- or -

A

threefstage least squares due to the consistency of thelr
estimates. However, Ordinary Least Squares (OLS) was used in
the present estimation for the following reasons:

e The data sets that were available included
observations on enough variables for system
estimation for five of the seven art forms under
study. But these data sets consisted of only
nine observations which ruled out the use of
-simultaneous estimators on technical grounds,
since the number of instrumental variables
exceeds the number of observations. Further-
more, the large sample consistency p
simultaneous estimators is of little
in a sample of only nine observations,

° The use of simultaneous estimators i1
liminary study is not recommended, since these
techniques are more sensitive to. spec1f1cat10n’
errors than Ordlnary Least Squares. Thus, if
an equation is misspecified a simultaneous
system estimator carries the biasedness resulting
from the misspeification throughout the system,
‘while Ordinary Least Squares limits the biased-
ness to the mlsspec1f1ed equatlon.

75 gy




established nor eliminated in the majority of the equatlon esti-

- as much rigor as can be expected, and is sufficiently thorough to

° Finally, Rao and Miller suggest that "whenever
the computed RZ is close to unity, even though
the estimated equation is a part of a simul-
taneous - equat1ons model d11-ct least squares
is doing a 'good' job." (Rao, . and Miller, R. L.,
Applied Econometrlcs, . 195) :

B. Model Estimates : ' ’ .

The models were divided into three groups for estimation pur-
poses on the bases of the objective functions of the models and the
data bases available to be used in the estimation. These three
groups are' )

] For;Profit Theater, Broadway,

[ Non-Profit Art Organizations, excludlng Museums, and
[ ] Museums

The discussion of the model estimation is also based on the above
grouping. It should be kept in mind that this grouping does not
imply that the same results should be expected for all art forms
within a glven group The [rouplng merely reflects s1m11ar1t1es
of goals and data availability.

Due to the limited degrees of freedom,'a problem almost through-
out the study, the presence of autocorrelatlon could neither be

mations. In the first 1nstance, the inconclusive range of the
typlcal indicator of autoeorrelatlon, the Durbin-Watson statlstlc,
increases the smaller the sample size. In the second instance,
even if the existence of autoéorrelation is presumed (and it should
be when dealing with time series data), ‘the traditional method of
dealing with it, the Cochrane Orcutt technlque, is also precluded
because of degrees of freedom problems. (It should be added: 1n
this regard that the other uses of generallzed least squares to
correct serial correlation suffer from the same problem because the
number of observations is further reduced as the coefficient of
autocorrelation is computed.) On balance then, the estimation effort
presented below, while constrained by data 11m1tat10ns, contains

[ 2
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test a number of hypotheses and lay the groundwork for more exten-
sive model estlmatlon and 51mu1at10n efforts as more data become
available.

1. For-Profit Theater, Brdadwax

The For-Profit Theater model contains five behavioral
relationsh;ps which determine demand, supply,,advertising, pricing,
and capital accumulation behavior. Unfortunately, the lack of
adequate cost and §eating capacity data limjted the model estimation
to the demand function. Further, the data deficienciestprecluded
the computatlon of utilization rates so tha “the dem:nd estimation
was limited to that using attendance as the dependent varlable.
However, four attendance equations were estimated:

!

° 'estlmated average February weekly
attendance for all shows, |

e average February weekly audlence 51ze
per performance for all shows,

e estimated average February weekly
attendance for plays, and

. ® estimated average February weekly
attendance for musicals.

Whlle the 'initial estlmatlon was undertaken for both 11near and
log- 11neaﬁfmodels, the differences in the resultg were not suf-
ficient to justify continued dupllcatlon of effort, so the log-

linear relationship estimation was terminated. Ordinary Least’

Squares was used for this model even though the span of the
available data would have been adequate for simultaneous. equation
estimation had adequate cost and capacity data been available.

‘The data wers sufficient, however, to be tested for the presence

of'autocorrelation,"and the Cochrane- Orcntt'method was used for
correction whenever autocorrelation was 1nd1cated Regressions
were run for alternative spec1f1cat10ns, the. "best" estimate for
each of the four attendance equations is presented in Table 11
with the variables used defined as in Table 12. Additional esti-

- mates (i.e., those not selected the "best") are presented in
* Tables B.1 through B.5 in Appendlx B. The basis for selecting

the "best" estlmates were:




e  whether the results were in llne ‘with
'expectatlons as to parameter sizes and
signs based on economic theory and the
advice of the project consultants, and

° whether the results were statistically
significant, (This decision.was compli-
cated by the large number of explanatory
variables from which to choose, the fact
that many were highly collinear, and
the small number of observations for. spme
of the variables.) ; Lo

/ /

/

— TABLE 11: SELECTED ESTIMATES FOR THE DEMAND FUNCTION
: FOR 7THE FOR-PROFIT THEATER MODEL_/ |

i
f
]
!

(1) Al = 111.1566 - 10.8167 P + .0734 Y - .2281 PS : DR = Lasse

: (2.1846) (-1.6292) (1.6469) = (-.2989) / DW = 2.1846
S - | o

(2) A2 = 15.8713 - 1.0296 P + .0028 Y + .0381 PS IR = L3es
(3.6366) (1.6615)  (.8066)  (.6348) ‘ | | bW = 1.6989
(3) A5 = 206.4631 - 5.0558 P + .1575 Y - 4.9901 PS + 6.3989 UJ T o= 6234
(9.6343) (-.9545) (3.6133) (-4.1448) (2.2619), |DW = 2.1941
(4) A4 = -13.8041 - .5542 P + .0244 Y + .6651 PS / R - 6272
= 2.0532

(-.4161)(-.1393) (.6880) (1.1051) - ) / - | DW

L/The values enclosed in parentheses arc. the t statistics fOL the estimated

. coefficient; ¢ is the adjusted coefficient of multiple determination; and
DW is the Durbxn -Watson statistic. The crucial t-values for equations 1, 2,
and 4 at the 95-percent level are 2.056, and the critical t«value for
equation 3 at the 95- percant level is 2.179. af -

The equatlons of Table 11 suggest a demand that is
prlce inelastic (evaluated at the mean values othhe varlables),

especially for musicals. This should be expected since the

'adm1551on price is only a small part of the total cost or

effective price of attendlng the theater Baumol and -Bowen,
as well as Moore, computed the price of admiSsion to be equal to

approximately half of the effective price, (Baumol, W. and Bowen, W.,

Performing Arts - The Economic D11emma p. 500) and (Moore, T.G.,

The Economits of the Amerlcan Theater pp. 82-84). It should
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TABLE 12: THE VARIABLES USED IN THE DEMAND
FUNCTIONS FOR THE FOR-PROFIT
THEATER MODEL

Variable Description - ” . /

Al - estimated average: February weekly attendance for
all shows

A2  average February weekly audience size per per-
formance for all shows
A3  estimated average February weekly attendance for
plays . .
"Ad  estimated iaverage February weekly attendance for :
musicals

P the price of admission (total revenue for the
given period/total attendance for the period)

- Y  per capita disposable Ppersonal income in 1958
- dollars
PS the consumer price index for reading and recrea-
B tion, 1967 = 100 Y
Um: unemployment rate for whites a proxy for the rate
of unemployment for the typicnl theatre audience.

I

be noted that the pr1ce coefficient is always of the expected

'negatlve sign but is never statlstlcally slgnlflcant at the 95

percent confidence level.

The second varlable in a11 the demand functlons of Table 11

- is income. The estimated relatlonshlps are all of the expected

positive 51gn and further indicate that demand is income-inelastic

’e,(evalgated at the means of the variables)'with the exception of the
-demand for plays which is highly income-elastic. These results

should be interpreted with caution, however, since‘the income
coefficients are not statistically significant in most cases.
Nevertheless, the estimated equations'sugéest structural differences
betweeh the demands‘for plafs and'musicels.~ This could be -explained
if differences among the audiences were found for each. "(Structural
differences are also suSpected with regard to the costs’ of production,
but this, of cqurse, is not testable with demand function estimates. )

The third variable 1nc1uded in the spec1f1cat10ns of
Table 11 is the consumer price index for readlng and recreation,
Wthh is. 1nc1uded as a measure of the prlce of substitutes.




musicals, but interpreting this- consumer price index as the price

ity found between this variable and per capi}a income. Certainly,

~tion, "and ohe that accords more with the use of an overall unemploy-
‘ment rate rather than one spec1f1c to the typical audience mix, is

‘local theaters

L - . N
. N
' . . . . .,

The coefficients for this variable are generally not'significant
and thc¢ demand elasticities- (evaluated at the means of the variables) -
range ‘from quite inelastic to- hlghly elast;c. The 51gns of the

coefficients are variable, being negative for plays and positive
for musicals. This, agaln, might suggest the existence of struc-
tural differences between the demand for plays and the demand for

of substitutes in one case (musiCals) and the price of.comp;ements
in another case (plays) is difficult to accept. The most plausible
explanation for this behavior is the high degree of multicollinearJ

this' is an area for further data acquisition and estimation ‘activity.

The fourth variable included in Table 11 is the unem-
ployment rate, This variable was spec1fie& to account for the
ava11ab11rtx]of leisure time and to "identify' the demand function.
Only in the case of plays is it included, in the "final" or "best"
specification. However, the coeffici ent is of. the expected sign
(positive) .and is highly significant. One interpretation of this
recult, and the one suggested ex ante by the project'consultants,
is that unemployment generates leisure time, along with a desire
to use that leisure time to counterbalance the undesirable aspects
of be1ng une ployed through pleasure generatlng, by vicarious* ‘
living expe iences (e.g., plays). Another, more "economlc" explana-

that high unemployment is an indication of lower average incomes’ and-\
4 desire to reduce the consumptlon of luxury goods such as travel
Given that th output of the theater is consumed on location, it 15\'
likely that reduced travel will lead to 1ncreased attendance at

Many other variables- were tried in the spec1f1catlons as
shown in.Appendix B. For example, a trend variable was 1nc1udéd to

account for unexplzined. trends in attendance. However, *hls var1ab1e

was highly correlated with both income and the price index for reading
and recreation, so that an unstable and statistically insignificant

.t
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- all serv1ces less rent was included to try to account for the,

found in Tables B.7 through B.17 in Appendix B to this r?port.
v - N . ’ : . ]

relationship betwee& the demand and the trend Narlable was, con-
sistently observed By the same token, a consumer price .index for

pr1ce of the complements to theater attendancé. This variable Yy
was also ‘highly correlated with the income measure and .the pr1ce o
index for reading and recreation, with the same cons1stently un- . E
stable and 1ns1gn1f1cant results. - “ . .

" 2. Non- Prof1t Art OAganlzatlons Excludlnnguseums

¢

The model estimation undertaken for the second group of
organizations covered ‘the follow1ng art forms: ' '

Non-Profit Theater, T
Opera, | . & .
Symphony,
Ballet “ ‘ |
Modern Dance, - ST
° All the above art forms comb1ned : o

The data sets used in the estimation wére obtained from the
Ford Foundation. 1In addition, a second data set for symphonies was
obtained from the Center‘for Policy Research This data’set is besed ,
on the American Sympﬁony Orchestra League (ASOL) records. The ,. -
"availability of this second data’set made it possible to double check
some of the estimates fot the ! Symphony model. Selected ‘equation
estimates and their correspondlng varlable def1n1tlons are presented
in T%bles 13 through 22. Addltlonal estrmates are presented in
Tables B.6 through B, 61 'in Appendix B. Each of the estimated models;
will be discussed separately, w1th the estimates for All Art Forms e
Comb1ned belng presented 1n1t1ally ' '

- a. All- Art Forms Combined

'& \
The data set used in the combined est1matlon spans

nine years and includes 142 individual art organizations of the several
art forms: Non- Profit Theater, Opera, Symphony, Ballet, and Modern : .
Dance. Detailed equation estimates for the combined model are to be




1mmed1ate discussion, Table 13 presents the est1mates for “the eleven

behavioral equations of the combined model, and Table 14 provides

the 113@ of requrredgvarlables. ® The combined model was chosen for

discussion first because_lt embodies most of the elements of the -

dodels for\the other art forms.and the models spec1f1c to each of

those art forms can then be descrlbed as variations from the "combined
~ model presentation. Each equatlon of the combined model is discﬁssed '

u - e s wp W @ --s - o »

a

in de'tail, below. . ;

PR

°

(1)". Demand \ A )

Theiconceptual combined.model.speoifies either

.a demand function which 'is based on the'utildzation rate for the
facilities or, one which is based on total attendance. A cursory !
comparlson of the estimation undertaken for both the ut111zatlon'
rate, equatlon (1. I),\and total attendance, equatlon (1 2) would' :
suggest that total attendance is a ‘better measute of demand than
the ut111zatlon rate. However, it is more likely that the per-

. formance of °the utilization rate is due to problems in the measure-

% " ment of the ‘total seating capac1ty whlch is.used in computlng

-~

this rate, Many art organlzatlons present programs in various
theaters or concert_halls with varying and sometimes unknown-
seating capacities. It is likely, therefore, that the reported

-

.capacities contain a significant measurement- error. In addition,
11tt1e variation in the rate measure was observed due to the,

p051t1ve correlation between attendance and capacity measure (r=. 96)

F

Thus, the variations in attendance are assoc1ated with capacity
variations wh1ch moderate the varlatlon in the utilization rate

/
measure. y :

Te . . to "
' In any case, for both equations, .the signs ¢
of the prlce (P) coefficients are in line with theoretical expec-

>

bt ~
.

tatlon even though neither is statistdcally significant at the

95 percent confidence level. This would suggest that price.flucyua--

tions ‘are of little influence on the quantity demanded for Non-Profit

(Non-Museum) art organizations, at least within the range of price
"variation observed. . | 7

<
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95 percent level; RZ is the adjusted toefficient of multiple determination,
with those presented in the Lonceptual modeiling secfjon, above.

EquatLOn numbers correspond

2 2
/AdJusted R® was negatxve which indicates a very Tow explanato:y power for this relationship.

[} : v 1 -

+

TABLE 13: SBLECTLD ESTIMATES FOR ALL ART FORMS COMBINED EXCLUDING MUSEUMS MODBLl/
(1.1) AU = 52,5391 - 10. 6377 P < .0077 YD + 31.4868 PS + 135,4252 PCL* . 00000'83 Cty - zxasérml- k% = -.7088
: (3.5225) (-2.1898) ( -9393) (.6304) (1. 8449) " (.9674) (-2, 7997) t(.05) = 4.303
- ’‘ - ‘3 . - ) *
(1.2)- A = 288184 - 156520.6 P + 427.856 YD'+ 3061.334 Q o, : : ©+ R = »,0566
S (.2390) (-.5711) (.7164) (5.54221 . : - jt(.05) = 2.571
. L . = Y f é . ’ . - " o :
. 4) C = - 78850096 + 12579.254.Q + 118432160 CMPHR , , ~. . R% ~ 029691
(-2.+2485) (2.9294)  (6.3908) .t L £(.05) = 2.447
(5) P = 2.2122 + 4.2419 DSFR + .00000006 NC - 0.6870 P!, : ’ R% = 0.8965
© (2.4700) (1.0950) . (3. 7127) (-1.8241) t(.05) = 2.571 [
(15)  GF = 2468180 ->151 Q + .1562 BNEA e . g RZ = .8223
. " (.3031)(-.1883)(3.6376) . o N - . “t{.05) = 2.447
(16) GR = 10405546 - 665.9216 Q + .0926 BNEA_; -~ 1316.3523 GNP . ) .7 RE - 9050
o (2.7043) (-1.9981)  (4.5542) (1.2102) t(.05) = 2.571
w ‘ . .
L, (a7 CPr ~ - 62418880 +\221444%00 t + 144982.6875 SPI - 1.2580 FAdv 2 < 0.9077
(-4.5705)  (4.6749) . _ < . . t(,05) = 2.571
. ‘ . e - '
(18) = GFn = -13959027 - 25088976 X + 67437968 DSER + 4285.8711 Q + 2497796 DMM - R° = .9874
(-4.3383) (-9.0964) \&%f6428) (9.3308) (12. 1932)\P .t(.05) = 3,182
1 & .E @ . o (‘) " -
(23) X = 0.9683 '+ 0.6934 PDA o o ‘ “ = 0.6964
(93.0882) (3.3865) . t(.05) = 2.447
2N CAdv = 1042046.1875 + .01928 CPr_; ~ 21.0758 AQ + .05712 DSF P YR s Neg.z/ N
) (.4634) (.2730) ; (-.6325) (.6301) P E05) = 2571
. (32) _ Sbr =-5113771 + 1229797 P .o : . R% = 0.8260
-4.8341) (5.7646) : . - . t(.05) = 2.365
/ o

The values enclosed in pnrentheses are the t statistics; the vahies r (.05) ,are ‘the critical t-values at .the
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TABLE 14: VARIABLES USED IN ALL FORMS COMBINED, EXCLUDING MUSEUMS, 'MODEL—-l-/ '
. . .. « . ) : . .
a ™ R » . ‘ . . . . ) N .
a o hd ' ' h !
' mmm—"— o M—‘-‘-’ﬂ S ¥ . " Variable Description . .
" A Amual total ticketed attendance’ ’ ° GNP Gross Nationzl Product’in billions of 1972 dollars ] ‘ ]
AU Percent seat capacity filied . , ) GR  Annual toval local government.grants
BNEA Amm.iqnpp;.ommtio,g by the National Endowment for the ! NG Annual total operating expenditures net of tétal wcarned
% Arts to various programs aud agencies ' . ) ;nco:e (ﬂm:i contributions, and corpus earnings-used . |
@ ' . 'd T .
1 ¢ amual total ting expenditures less the £ ' Lo ) | ' ‘
- - T - .
- mu‘?raigg:_g operating expen ure? iss t . costs» o . P Average realized price of admission
. CAv Annual fond taising costs and fees | o PDA . Percentage change-in anfual total attendance ' .
WP Compensation pe(ii“ hour in pr%vatalnon-far;l sectpfs. 1972 = S 60“5“"1" price index for reading and recreation, 1972=1.00
1.00. Wages and salaries of employees plus employers” T . . i
L0 ‘contrlibutions for social insurance and private benefit n « BCY (lb'&’“'e" price index for transportation seyvices, 1972=
. plans.* Also includes an estimate of wages, salaries, ) . N .
> and supplemental payments for the self-euyloyed . LV : qQ " Annual totsl ticketed perfo os
o ’ _ ' *
CPr - Annual total local nongovernment contributions . AQ " Change in ,annual tota} tid‘eted“perfom'mces . ,
Crm  Violent crime rate for the U.S. per 100,000 inhabitants 8 ’ . -
offenses of murder, forcible rape, robbery, and aggravated Sbr  fanial total of SPb,SCriPtif’ﬂs purchased
" as:,aglt , ‘ S . .  SPI - Standard §.Poor's common stock price indexes,
- .Cty . Total seats available--main season and other . V! _ (500 stocks) (1941-43~10) v o
. . + . . . - ﬁ [y t ° A . v .
DMM A dummy variable for the years 1965/66 through 1970/71 : . *‘Average tax rate, ratio of the receipts of the federal,
the years the Ford Foundation Symphony Program was - ' | state a"‘; logal govermment to the National ‘Income
in its matching funds stage. JU— e | . X, Annual seating capacity expansion' factor '
. DSF Balance of the. surplus-deficit fund at the end of the : D lPer capita dispt;.sable income in . ‘
s e . | o 1972 dollars A : o o
DSFR  The ratio of the surplus-deficit fund to the operating , _ . . ' J o . S
: budget _ N , 0 : _ o \. |
1 (} | GF ° Annual federal.grantsé - . . ' ‘ ‘ ) - N ‘ _ . . . |
© Gfn Annual fomdati(:ns grants . ' - ‘ 1 4 )l
. *”' “ ’ v ) . - ‘ T N >
?_11 Monetary value are expressed in 1972 dollars. ) ’
‘ ‘ .. Q 7 e [

Q




)

{

am sw = Sa

.

- ‘. -

The second variable in both squations is per
capita disposable income (YD) which has a negative coefficient in
the utilization equation (1.1) and a positive coefficient in the- ‘
total attendance equation (1.2). However, neither coefficient is’
statistically-significant at the 95 percent confidence level. The
negative coefficient for the utilization equation is further indi-
cation of the superiority of the.available total attendance data
to those of the average.utilization rate as measures of demand. The
number of performances (Q) is included in the specification of the
total attendance equation (1.2) in order to stab111ze or identify
the demand function. The estimated relationship s both positive
and statistically'sign1f1cant at the 95 percent level. This positive
relatlonshlp is expected on theoretical grounds, but the number of
performances seems to Be a dom1nant variable in this relatlonshlp

o

. Turnlng back to the utilization equation (1.1),
it is seen that the price of substitutes (PS) has a positive relation-

ship to utilization but, while of the expected sign, this relation-

ship with the ut111zat10n rate is not significant. By the same
token, the coefflclent on the price index for transportatlon (PCI)

~is positive and not significantly different from zero in equation

(1.1). Unfortunately, the coefficient for this variable was
expected to be negatlve since it was included as a measure of the
price of complements rather than substitutes. The positive relation-
ships for these pr1ce 1nd1ces are not to be cons1dered final since '
they . are not stat1st1ca11y s1gn1f1cant relatlonshlps. The capacity
measure (Cty) specified in equation (1 1) was expected to exhibit a
negative relationship with the ut111zat10n rate prov1d1ng that
shifts in the demand curve over the historical period could be
accounted for. Slnce the estimated coefficient is p051t1ve and

. not s1gn1f1cant1y dlfferent from zero, it appears as if such -

demand shlfts were not acsounted for in the present spec1f1cat10n.
F1na11y, the negative, but statistically not significant coefflclent

for the crime rate index (Crm) was expected sincé an 1ncrease in

thlS rate reduces attendance and thus the ut111zat10n rate. This
odutcome. would be the result of an increase in the effectlve price

»
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A7)

. ' of attending a performance or a concert given the increased
probability of being Subjected to criminal activities.

(2) Cost

The cost relatlonshlp‘of equatlon (4), descr1bes
cost as a 11near function of the number of performances (Q) and the
hourly compensatlon for workers in the private non-farm ,sector of
the economy (CMPHR). The hourly compensatlon measure was included
to account for shifts in the cost functlon. The basis for these
shifts was discussed by Baumol and Bowen, and H11ton, with .reference.
to productivity gains in the performing arts, (Baumol, W. and Bowen,
W., Performing Arts-QThe Economic Dilemma, p. 171),'1Hilton,‘A.;

The Economics of the Theater, pp. 28-29). Those authors suggested
that the performing arts exhibit neégligible productivity gains over
time, wh1ch is common in mar.y service industries. Thus, money wage
- changes 1n the performlng arts industry (stimulated by wage changes
in aother: 1ndustr1es) represent real wage changes for artistic per-
sonnel which will cause upward shifts in the cost function. A 11ke1y
- measure Of . the money (and real) wage changes experienced by artistic
* personnel would be the hourly compensatlon for workers in the pri-
vate non- -farm sector since artistic personnel would be inclined to
try to maintain the1r incomes: relative to members of this group.

0f course, this assumes that artists are successful in obtaining

such. wage increments in excess of productivity gains.

The estimated coefficients for both the output
and wage variables are positive as expected and statistically
s&gnlflcant at the 95 percent level. While the cost- -output re-
‘lationship’ represented by the estimates: of equatiion (4) are only
approximations of the true relatfonshlps (i.e., a cubic spec1f1cat1on
~is more theoretlcally correct)g this relationship is adequate within
the obseryed range byareport;ng cost as.a linear.function of the
number of performers and by indicating an upward shift of the cost
function as reai“wages (i.e., the product wage) increases. More
accurate and-sophisticated relationships may be generated only with
an increase in the number of observations.

1
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(3)' Price .

A

The pr1ce of admléslon is presented in equation
(5) as a 11near fuhctlon ‘of the net costs of production (NC), _e
deficit-surplus fund as a proportlon of operating budget (DSFR),, an

‘last period's admission pr1ces. It is hypothesized that thé priciag

scheme exhibits a lag structure, réeflecting the rigidity' of the price
of admission to change. The. inclusion of lagged pfices would account
for' such a r1g1d1ty, but the fewness. of the observations.ruled out a
completed analysis. The estimated coefficient for the ong @agged .
price which was used is negatlve and not statlstlcally 51gn1f1cant

at the 95 percent confldence level. 0Of course, thls is’ not a
conclusive evidence against. the hypothesis since various other:lag
structures shouldrbe investigated as data become avallable. It is
also possible that the cost of productlon acted as a dominant variable
which would explaln most of the' varlatlon in the admission prlce,

and cause ‘the unstable and 1n51gn1f1cant role for last period's price.

<

The cost of productlon used. in equatlon (5) is
net of all grants and endowment income. The estimated coefficient
for this.variable is positive and statlstlcally 51gn1f1cant. This
positive relatlonshlp is-in line with’ expectatlons that, as costs of

production increase, unmatched by 1ncreases in grants andqendowment

income, pressure is created to increas¢ the _price of admission.

)

Finally, 1t3was stated earlier (III.B.2) that
persistent deficits will lead to,upuard revisicns in the pricing
scheme for art organizetions;' This was tested'by'incruding a
deficit-surplus measure in equation (5) that was normalized by the
sum of the operating budgets of.the-oréénizations.’»Again, this
variable appears to suffer from the déminant variable’effect of.

net costs which results in a p051t1ve but statlstlcally 1n51gn1f1cant
relationship. The positive coeff1c1ent for the deficit-surplus
fund varlable indicates a negative relationship between the fund
and prices since the fund assumes negative values. ThlS suggests
a‘lowering of the price as deficits increase;'and V1ce versa, zhlch

<
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" as a function of the number of performances (Q), and the National

‘cient for the ‘National Endbwment for the Arts appropriations is

" the commitment of the Federal government to the arts. - In addition,

'approprlatlons of the Natlonal Endowment. The negative, though -

in times of f1nanc1a1 difficulties for the arts when performe/gés,

.

is contrary to- expectatlons. On the’ other hand, the weak relatlon-
ship might be due to increased public and private support for, "the .
arts:which weaken the relatlonshlp between the deficit-surplus fund
and price changes. Thus, a per51stent deficit mlght result in a

~

more intensive ‘search ‘for grants rather than price adjustments. -

Te s -

(4) Federal Grants

£

In eqﬁation (15), Federal grants are specified .
Endowment for the Arts appropriations (BNEA). The estimated coeffi-
positive and statistically signlflcant at the 95 percent confidence
level. The significance %f the funding level of the National

Endowment for the Arts is not surprising since it is 1nd1cat1ve of

in a model of all art forms combined a certain amount of spurlous
correlatlon may be expected beétween total Federal grants and the

. o

statlstlcally insignificant, reldationship between the number of
performances and Federal grants would have io be interpreted as an
1ncrease in the 1mportance of Federal grants as a revenue source

14

and thus t1cketed revenues, are reduced.

(5) Regioral Grants R

»

. Regional grants, represented by equation (16),
are a function of the number of performances (Q), the previous
year's NEA appropriations (BNEA_ 1), and the gross natxonal product
(GNP). Regional grants are expected to be similar to. Federal grants
since there is considerable 1nterdependence Between the two levels
of government, and, 1ndeed _the results of the estimation are 51m11ar
to those for‘Federal grants. The coeff1C1ent for the previous NEA
appropriations is p051t1ve and 51gn1f1cant at the 95 percent con-
fidence~level, while the coefficients of the number of performances
and the gross nation@l product are negatlve aﬁE\not statisticaily ,
significantly different from zero. Again, if these relationships
are actually negatlve, they would be 1nd1cat1ve of 1ncreased

reglonal 3551staqce during- times of economic stress (both in the
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economy as a whole and for the art organization in particular) as in -
the case with Federal grants.

a
" o

(6) Prlvate eontrlbutlons \ -

’ Prlvate contrlbutlons in equation (17), are

represented as a functlon of the average tax rate (t), a wealth

index (SPI), and fund ra1s1ng expendltures (CAdv). Each of these
varlables was..expected ' to exhibit positive coeff1c1ents, ‘but only .

two did sq. The estlmated coefficient for the average tax rate is
positive and statistically significant at the 95 percent level,
indicating that as the ta& rate 1n€reases the_net cost 6f a tax 4
ﬁdeductable contribution by the donor decreaaes so that total
contr1but10ns increase. The coeff1c1ent for the wealth index, . o
Standard § "Poor! é Commo#- Stock Price Index, is also positive, but

not stat1stlca11y s1gn1f1cant. Thus there may be some tendency

tﬁat would be’ brought out with a more substant1a1 .data base for
contributions to 1ncrease as gains are made in the stock market.

* The fund ralslng expendltures variable has a negatlve nd statisti-
cally 1n51gn1f1cant coefficient. I&ls negative relatLZnship might7

be due to a,lagged response of contrlbutlons ‘to fund ralslng ex-
penditures and some of the specifications in Appendlx B support

» this, but there were not enouph degrees of - freedom to thoroughly .
| explore ‘this issue. '

» (7)) Fo&ndatlon Grants
AN A ,
" s - Foundat1on grants are - explalned in equation (18).

17
*

In th1s spec1f1cat10n, they are represented as a functlon of the -
capac1t# expans1on ?actor (X), the ratio of the def1c1t surplus

fund to the 0perat1ng “budget (DSFR), the numbeT of performances (Q), )
‘and a dummy variable for the years the Ford Foundatﬁons Symphony - L
Program was in 'its fund matching period (DMM) The capaéity expans;on ,
factor is the ratio of the desired capacity to actual capac1ty.. The -
estimated coefficient for thd capacity expansion factor is negatlve
and. stat1st1ca11y significant. This suggests that documenting the
des1red levelvof capital expansion is likely to be of little value

4
in the solleltatlon of grants from foundations, and mlght even
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indicate that the art organization is-in a position where the founda- =
tion;may not want to prgvide'a grant. A'surprising finding is that Il
the coefficient on the-deficit-snrplus fund is positive and signifi-
cant. This means that as the deficit account grows relative to the ' '

operating budget (i.e., -becomes more negatlve), the size of the

grants from foundations decline. This coefficient says that founda- | I'
tions tend to. be more interested in spec1a1 endowment programs, and

the deveIopment of special art prograas than in organizatieni in l[b

financial difficulty or ip nfed of capital expansion. This, however,.
should be ‘qualified since the deficit- surplus fund is 'generally

negatively related to. foundation grantsfln the individual art form N Il

.

. . 5\
The coe§51c1ent estimates for the number of per-
formances and the Symphony Program dummy variables are' both positive .
and significant. #This means that the. Ford Foundatlon Symphony Pro-
gram had a notidéable influgnce on total foundatlon grants  (as expected)
and that, as the number of performances increases (special programs?), ll
the volume of foundatlon grants increases also. ' ‘

models.

f

. -

- (8) Capacity Expans1on Factor

The capac1ty expansion factor is explained. by
equation (23) in table 9. This factor is Aeflned as the ratio of
desired to actual capac1ty of thesorganization, and is specified
as a function of- the percentage change in annual attendance (PDA).
The relatlonshlp as estlmated is positive and s1gn1f1cant at a 95
percent confidence: level As it stands, this estimate represents
a tradltlonal accelerator relatlonshlp in which investment (capltal

expansion) is a function of the change in sales (attendance).

(9) Fund Ra1s1ng Costs

Equation (27) presents annual fund raising costs
as a function of last period's private contributions (CPr 1), -
changes in the number of performances (AQ), and the size of the :
deficit-surplus fund at the end of the year (DSF) None of the
coefficients are statistically significant at a 95 percent level of

L

A




- 'of the lack of data, or (and this is jmore iikely) operating cost j,;

confidence. The fund raising effort is a positive function’of last
period's, contributions,=inaicating that success stimulates further
efforts, abthough for this variable a negative coefficient could as.
ea511y‘be explained as large fund raising efforts following (or
being caused by) small efforts the previous year. At the same tlme,
as the ﬁﬁmber-pf.performances increases (say, because of increased -

demand), the nécessity'to devote resources to fund rﬁ}sing is
. - \ ’

lessened. ) .

i Finally, as the deficit-surplus account grows,
the estimated p051t1ve coefficient.-impli- s that efforts to raise
funds decrease (recall that the deficit-surplus fund is negatlve)
Either there is a lag structure which could not be deduced because
deficits are covered by account manipulation or drawimg on endowment
corpus, so that the measure we have employed is a poor'indicatox;of
the actual accumulated operating deficits. More work definitely
needs to be done regarding this variable, both in theoretical
specification and in data editing. ;

(10) Subscription Sales

Subscription sales are described in equatlon (32).
These sales are a function of the price of admission (P). The

‘estimated coefficient is positive and statistically significant at

the 95 percent confidence level. This positive relationship was

.expected since the higher the price level, the more sigﬂﬁficant
‘would be the dollar- discount galned by buying a subscription and the

larger the proportion of subscription $ales. It should be noted that
the positive relationship between the price of admission and sub-
scription sales is not'likely to hold over the complete range of

‘prices. At some point, the relationship will become negative as

the positive effect of the discount given to subscription Buybrs
(i.e. the'iﬂcreased proportion‘of subscfiption sales) is offset by
the” decrease in the total amount demanded as prices rise. The
price at which this is “likely to occur depends on the discount
gained by subscription buyer, and the percentage of the dudience

91 1‘)8 o
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‘typlcally attendlng more than one performance by the given art

organl zatlon /

.

Of course, the net positive effect of price

, increases on subscription sales is based on an assumption of a con-
stant percentage discount for snbscription salesﬂ(or, at best, no

increase in the pereentage dlscount) over the riod studied. For

'All Art Form Comblned the average discount fell from 20 points _
in the 1965-66 year to only 15 percént in 197p 71. Clearly then,‘a
the impact of price on subscription sales asyestimated above 1is
.understated rather than overstated.

b. Non-Profit Theater - ) -/ : . |

The data set obtained from the Ford'Foundation‘
and used in the estimation of the model for Non Profit Theater
1ncludes data on 26 theaters. Table 15 gives the estimates for 11
selected equations, while Table 16 provides a list of the variables
used. €The deta11ed statistlcal resulte for a review of specifications
for elh of the Non- Proflt Theater equations are presented in ¢
Table B.18 through B.28 in Appendix B to this report. The presen-
tation of the Non-Profit Theater model will parallel that for the
all Art Forms combined model presented above. The discussion, - ¢
however, will ,stress the differences observed between the two. In
general,'howevef;vit will be shown that the results are substantially
better, in terms ef'the‘propor‘ion'bf variance explained, signifi-
cance of coefficients, and intgrpretation ~f the reéults, when
dealing with a specific type of arts and cultural organization
than when dea11ng with an aggregatlon across several types

A

The two main alterrative specifications for the
demand functlon use the ut111zat10n rate of the. seat1ng capac1ty
(AU), equatlon (1.1), and annual total attendance’ (A), equation (1.2),
as dependent variables. These demand equatlons are spec1f1ed as
functions of the price of admission (P):,.per capita dlsposable
- personal 1ncome (YD), the price of reading and recreation (PS), the .
prlce of. transportatlon (PC1l), the unemployment rate (Um), and

9 zl & .9

. (1) Demand .
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- TABLE 15: SELECTED BSTIMATﬁﬁ.FOR THE NON-PROFIT THEATER MODEL—/ . .4
(1.1) AU = 55.1116 + .4133 P 1 .0211 YD -'64.8597 PS + 337.4751 PC1 - 8.5339 Um.- .3101 Crm| "’ = L0035 C
; 1, (1.4824) (.2094) (-1.8193) (~.6565) (3.7536) +(-2.3161) (-4.6242) t(,05) = 4,303
(1.2) A =-4646603 - 150079.5 P + 750,3801 YD + 0717458 PS - 10375.5781 Crm R% = L8739
( (-3.1144) (-1.8956) (1.0903) (z2.2727) (-2-.,9658) t(.05) = 2,776
- ‘ B :
(1) C = -40287104 + 6p16.960 Q + 34004096 CMPHR * RZ = .g037
(-3.2014) (2.4860)  (5.4399) t(.05) = 2.447
(5) P = .7502 - 1,9257 DSFR + .00000032 NC - .2629 P_; R% = 8373 »
(.9369) (-.4914) . (4.2071) (-.8755) t(.05) = 2.776 s
(11)  GF = 702750.25 + 129.4322 Q + .0362 BNEA - 854.0784 GNP R = L7214 .
(12) GR = -2148383 + 601.4163 Q - .0054 BNEA_; - 4635097 PDGNP .= 1.1197 GR_; R? = 5896, i
S . (-1.3924) . (1.8630) (-.4898) (-1.4864) (-1.3019) . t{.,05) = 3.182 .
(&j ? < : e Y ’ -
el (13) CPr = -14838486 - .2943 A + 1.609 CAdv + 39705993.8 ¢ + 38081.7070 SPI R = .019
. : (-4.1420) (-.3227) (.5589) (3.0482) (1.7801) t(.05) = 2.776
. o . . ”, , -
(14)  GFn = -1296221 + 2462387 X:- .4302 DSF 'R = .6556
, (-.5196)  (1.0210)  (-3.3910) , t(.05) = 2,571
(18) ° X = -.1445 + .000108 Q + .00727 AU, , RE = .4151 A
~ (-.3305) (2.1123)  (1.8543) R *t(.05) = 2.571 >
' 4 L]
1 .
. . PR k — [}
(21)  CAdv = 441632.375 - 428492.625 DSFR - .0714 CPr_g - 15.5915 4Q . T R%‘=  .5081
Co (5.3188) .(-.6272)  (-2.8563)- (-1.0814) <] t(.05) = 2.776
. T ) . o . - o ' '
t (26)  'Sbr = 751574,3125 + 36464.2383 P + .6791 Sbr_; - 12301.3125 Tr - ®? - L8208
(1.4866) - - (2.1782) (3.4168) - (-1.4139) t(.05) = 2.776
17 phe” values enclosed in parentheses are the t statistics; the values t(.05) dre the critical t-valuos at the
95 percent level; R2 is the adjusted coefficient of multiple determination. Equation numbers correspond to
those presented in the conceptual ‘modelling section, above. P . .
Q - ) ' , v . :
ERIC 114 - |
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TABLE 16: THE VARIABLES USEW THE NON-PROFIT THEATEK‘MODEL—l—'/'
Variable . * pescription ) | variable : Description - .
v . ’ . ’ « . . ) . - . DS b
~ A Ann#al total ticketed'attcndgnce GR -Annuzl total local government- grants
AU Percent seat capacity filled = . NC Annual total operating expenditures net of
: total unearned income (grants, contributions,
BNEA Annual appropriations by the National < and corpus earnings used for operations).’ ;
Endowment for the Arts to. various . : .
| programs and agencies p Average real?zed price of admission .
| c Anual total operating expenditures less ) PDGNP Percﬁnpnge-c&ange in the\gross national product
‘ - the costs of fund rdising. - PS Consumer price index for feading and
- CAdv Annual fund raising costs and fees - recreation, 1972'::00 ’ .
» PC: .Consuwer price indéx for transportation
CMPHR Compensation pdr -hour in private non-farm R -
: sectors, 1972=1,00,. services, 1972=1,00 :
- egploye;s pius enpldyet:' cgntribgtiogi' ] Q ~ Annual total ticketed performances .
for social insurance and private benefit . :
. plans. Also includes an estimate of ]} 4Q Change in annual‘total ticketved perforlgnces
wages, salaries, and supplemeatal payments Sbr Annual total of subscriptions purchased

. f th elf-employed ) _ '
or the s ploy SPI Standard & Poor's commen stock price indexes,

! : GPr Annual total local nongovernment contributions (500, stocks) (1941-43=10)
te] X . ‘ . g .
. Crm Violent crime rate for the U.S. per 100,000 : .
.
X inhabitants, offenses of murder, forcible t 2:;::2;'t;:a::t:adrggzz1°§°:2:n;:§{4g§’tg£ the
rape, robbery, and aggravated assault . National Income o o
DSF  Balance of the surplus-deficit fund at the Tr A trend yariable, thé last two>d$gits for the
X end of the year v : - * year of the data = ! i
. DSFR The ratio of the surplus-deficit fund to " Um Unemployment rate for whites. Lo
’ the operating budget . . X Annual ing ‘ i. s factoi N
GF  Annual feJeral grants _ * ) YD ~pnnua‘ :e?td:g cap;: ti expan: on/tactor ¢
GFn  ‘Annual foundations grants - ! 1§;zc351§:rs sposable income ;? :
: GNP  Gross National Product in billions of £ . F A
. 1972 dollars : B . , . - '
&Z . .. . * . '. '» . .

Q

llupnetary values aré expressed in 1972 dollars.”™
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as a function of the number of performances (QJ, the NEA

s

Bl

‘the crime- rate (Crm). In choosing between these two specifications,

it is clear that the attendance spec1f1ca€ion in equation 1 2 is
superior to that of the utjlization rate 1 equation 1.1. While

only one- coeff1c1ent in both equations 15051gn1f1¢ant at a 95 percent
level of confidence (i.e., that for the crime rate), the signs of all
coefficients in the attendance equation are of the expected value,
whereas almost every sign is "1nqorrect"ﬁ1n the utilization equation.
Attendance iS-negatively related to the'admissiqn'price:and the

crime rate and positively related to income and ‘the price of

9

2

substitute goods. . o . ' . . | ’

o ~ (2) Cost

¥ o

H

&

The cost relationship of equation [4), showg
total cost'as a function of the number of performances (Q) and the
hourly compefidation of wotkers in the private non-farm sector of the
economy {(CMPHR). The estlhated coefficients are @@ line w1th
expectatlons and are also statlstlcally significant at the 95 percent ’
level. That is, costs are a routlne functlon of both. output and -
wage increases not matched by product1v1ty 1ncrea§es

(3) Price R o ' g

«

. The price: functlon of equatlon (5) presents prlce
as a functlon of the net cost of productlon (NC), the welghted
def1c1t surplus fund (DSFR), and last perlodka adm1551on price (P l)
The. est1mated coefficients are of the expected 31gns but. the 0n1y

-statistically significant coefficient is that for the net cost

variable. That is, price appears to be 1ncreased if the accumulated -
deficit fund increases and the net-cost of operation increases

enough to offset the reluctance to raise prices indicated by the
negatlve sign on’ the coefficient of the lagged prlce.\ In fact,

should these quant1t1es not incregse, the tendency is to lower prlces-
until the two sets of effects result in a stable prlce level

(4) Federal Grants o

P [

Federal grants are presented in equatlon (11) .

. o

ts

e 9% 11}




“the positive coefficients or NEA appropriations and” the number of

- formances) in the industry.

pr1at10ns (BNEA _ 1) were lagged. 'None of the coefficients are |
’statlstlcally significant, but they are nevertheless 1nterpretab1e.“
- The NEA approprlatlons variable is negatively related-to reg10na1

‘regional grants in many 1nstances. The rema1n1ng coeff1c1ents sug-
..efonomlc stress, that reglonal grants increage as 1ndUStry act1v1ty‘

~1ncreases, and that there is a tendency for reglonal grants to
._Adecllne over time in the absence of these effectsu

rcoeff1c1ent for total attendance. - That is, private contrlbutlons

<

appropriations (BNEA), and thé.gross_national product (GNP). None
nf‘the‘ccefficients‘is statistically significant at the 95 percent
confldence level, but all of the slgns are 1nterpretab1e The nega~
tive sign for the gross national product is an indication of the .
level of Federal support in times of financial dlfflcultles, whereas

performances relate to the facts that Federal grants to theatels
are made possible by the NEA appropriations and the sizes of the
grants are likely to mirror the levels of act1v1ty Cnumber of per-

L
\d <
4 ,<
. .

The relationship in equation“(12)’for regionai'

(5) Regional Grants

grants is similar to that of the Federal grants withthe exception
that last perlod's regaonal grants (GR l) was added- to the equation,#
GNP is expressed as a percentage change (PDGNP) and the NEA appro-

grants which would suggest that these approprlatlons replaced

gest .that government&l assistance to theaters 11creases in times of

,145\//(6) Prlvate Contrlbutlons

, Private confributions’ are represented by equatlon
- specifies such contrlbutlons to be a function of total

L]

+ .
- -
‘,. R

¢

atten_anée.(ﬁg, fund taising expenditures (CAdV),ktheiaverage tax *\‘f

rate (t), and Standard § Poor's Common Stock Price Index (SPI).

~ While the omnly statistically significant coefficient is the. tax rate,

all coeff1¢1ents are of the expected sign, with the exception of the
are a positive function of the level of advertising for them, the
tax rate faced by the prospectlve contrlbutors (i.e., the value of
the contrlbutlons as a tax wrlteoff), ‘and the wealth of the “ ‘

. ' ’ . 96 ¥ -

t . "
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contrlbuturs. ‘The negative influence of atnendance‘is probably dde
to simultaneity bias in that while it was expected that.contributions
would infrease with attendance, the need for contribution (and the
level of effort °xpended to get them} should decrease as attendance
_rises. S 4 e )
U : > ; <
. (7) Foundations' Grants ' f

»

-

.

, : Foundatlons' grants in equatlon (14) of Table 13
. are shown as a function of the capac1ty expan51on factor (X), and
the deficit- surplus fund (DSF). 'The coefficient of the capacity )
expansion factor is not statistically significant at the 95 percent
level, but its 51gn is positive indicating that Foundatlon granfs
may be. related to the desire to expand the capital plant. The \ o
def1c1t surplus fund has a statlstlcally s1gn1f1cant coefficient,
and its negative coefficient implies thatnfoundatlons help finan-
cially'troubled,ﬁon-Profit Theaters (the negative‘ceefficient is due
to the'negative‘ualués,for the fund balances).' |

-~

o ' The capacity expansion factor (equatlon (18))

is a function of the number of. performances (Q), and the utlllzatlon
rate - (AU).. The signs of both coefficients are in 11ne with expec-
tations, even though neither is statistically significant at the

95 percent confidence -level. This estimated equation should be
considered illustrative rather ‘than definitive. since the data are

. for nine years and studies of the capital adjustment process should
span a longer period, but it does suggest that cap1tal expansion is
encouraged by high numbers of performances and high levels of seatlng

capacity utlllzatlon ¢

4 4

(9) Fund Raising Expendltures

Fund ‘raising expenditures are shown in equatlon ’
(21) to be a negatlve function of the welghted deficit- surplus fund
(DSFR), last perlod's prlvate contrlbutlons (CPr ), ‘and changes in
the number of performances (AQ). While the signs of all the
| coefficients'are in line with expectations, the only statlstlcally

-

i
’ ” ’ (8) C;pac1ty Expansion Factor-
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_1ncreases, the amount saved via the discount increases), and it is

: for a decline in the sale of subscriptions over time without off-

 those reported above for Non- -Profit Theater, they are better than

‘f7'In fact, the discount rate decreased from 23 percent in 1965 66

51gn1f1cant coefficient is that of 125t period's contributions. These

results suggest that fund raising is accelerated 4s a result of an .

accumulated operat1ng deflclt, a drop in the number of. performances,r-

and a high level of‘last period's private contributions.

(10) Subscription Sales

<

. Equation (26) shows subscription sales as a
function of the admission price (P), last'period's subscription
sales (Sbr_,), and a trend variable (Tr). The signs of the coeffi-
cients for the first ,two variables are both positive and are in
line with eXpectations.’ That is, subscrlption sales increase as
the ticket prices 1ncrease because of the discount associated with
subscrlptlons (i.e., at a constant discount ratell as the price

easier to reach any specifj bscr1ptlon sales goal the larger

significant). The sig trend variable suggests a tendency

setting price increases.
| c. Opera ‘ ( , g ‘

The data set ohtained from the Ford Foundation’ andv

used 1n the estimation of this model 1ncludes a total of 28 opera

‘o

. (this. coefficient was statistically.

companles. Table 17 presents selected estlmates for the 11 behav1ora1

'equatlons, while Table 18 provides a list of var1ables in the speci-

fications. Estimates of other specifications for-these 11 equatiors
are prov1ded in Tables B 29 through B.39 of Appendlx B to this
report. While the results presented here are not as good as

those presented for the combined model when evaluated in terms of-
the expected signs and the statlstlcal 51gn1f1cance of the esti-
mated coefficients.

.

to 16 percent in 1970- 7l SO that the positive 1mpact of price
e 1is. understated. :

l
.

o
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TABLE 17: SELECTED ESTIMATES FOR THE OPERA MODEL/

1
(1.1) AU = -3,2717 + 4.9814 P + .01427 YD - .0114 Q ' RZ = .7619 e
(-.1626) (3.4081)  (4.9840) (-1.9400) _ t(.05) = 2.571 y
(1.2) A= -1836900 ¢ 84690.5625 P + 57.3894 YD + 1836555 PS - 945059.5 PCl + 0.B506 Cty o R = .9918
: (-4.7434) (3.6171) (.3459) (2.3476) . (-2.2727)(11.1363) t(.05) = 3.182
(4)  C .= 3756818 + 18624.016 Q + 25611632 CMPHR . - - R = 0.8249
R , . (0.5087) (2.3747) (4.4037) . : t(.05) = 2,447
i ) : : / v ' . -
i . . . - . . X =2
(5 . P = 17,2776 + 11.30071 DSFR + 0,4378 NCA - 0,3190 P_, , R® = 0.4712
- © (1.9676) (1.9581) (1.6919) (-.7934) ' . ; o jt(.05) = 2.571
‘- ‘ ) ‘ : o , ' ’ , =2
(13) GF = -1125997 + 1121.5925 Q + .0531 BNEA ' ¢ . , R°/= .9260
-~ (-1.9605) {1.6715%, (8.6029) ! . . . je(.05) = 2.477 ,
" ' ' 14 L . — ! . -
: (15) GR = 747617.188 - 309.8127 Q + .00960 BNEA C e ' RZ = L4078 ,
. ‘ (2.9969) (-1.0345)  (2.6008) . : o jti.08) = 2,57 : .
(16) CPr = 4846485 - 1.5610 A + 21.8105 CAdv + 22745081,25 t -°25040,9844 SPI R% = 0.6928
(0.5715) (-06.4685) - (2.4693) (0.7891) (-~3971) ; - ft(.08) = 2,776
o - '.' 7. . . v ' * - . X 2
(17)  GFn. = 1716448 - 2.8236 A -" 1106709 X - 3247599 DSFR + 7156.3867 Q > RY = .9153
@ t1.3187) (-5.5401) (f2.0352) ~7-2.0352) (8.0744) - jt(.05) = 3.182 - '
o : ' - : o ' ; v : 3
(21)  X'= -.0668 + .00244 Q + .0103 AU P : ’ , R% = Neg.Z/
: L. (-70223) (.3006) (.2936) - , - ft(.05) = 2,776 .
' (24) CAdv = 13371.453 + 0113 CPr_, - 196.7127 4Q - .0058 DSF . 0% L
L = (.1505)  (1.3543) (-6.3228) (--6639) - L 1t 05) = 2.776
5 o :
' (29)  Sbr = -2323568 + 27651,5313 P + 0.2963 Sbr_j - + 31892.4023 Tr R? = 0.6652
. : (-1.3921) (6.5061)  (0.7026) (1.5858) ) . Jtc.05) = 2.571
- ’ : " i . - . . ”»
: - . T : :
, e vnlues“Ehclosedzin parentheses ade the t -statistics; the values t(.05) are the critical t-values at the
- , 95 percent_level@ R4 is the adjusted coeflficient of miltiple determination; Equation numbers correspond to

those presented 1n the_tonceptual modelling section, above. -

Z/Adjusted R2 was hegéti&e which indicates a very low.explanatory power for this relationship.
B S . ® 7 | ‘
s .




- - -+ . . . - + . /‘«

TABLE 18: |THE VARIABLES USED IN THE OPERA MODELY/

| o ’

i . , . . . : .
- I 1 -

% .- : | o S
Variable Description ' Variable - . Description ,, E L
A /Annual total ticketed attendance - GR  Annual total local government grants '
AU "/ Percent seat capacitypfilled =~ ' NCA ' Annua)] total operating eXpehdi;ﬁres net of
BNEA / Asnual appropriations by the National . total unearned incons pgﬁrticketed attendee. i
; Endowment for the Arts to various P ‘Average tealized price of admission . -
' . ; Programs and ?8°“Ci° . PS Consumer price index for reading and recreation, ™~
c /. Aﬂnual tota% 2perntiig expenditures less 1972=1,00 o o - ‘ \\
/ the costs of fund raising . PCl.  Consumer T .
e ] s price index for transportati ; :
»4.//6;;v Annual fund raising costs and fees _ - 1972=1.00 . e r on serv{cps,. e §\’
CMPIIR Compensation per hour"in privgte>?on-farné -Q Annual total ticketed performances » T \
: sectors, A972=1.00. ages and salaries o . . .
( . emplo or plus employers’ contributions AQ Chgnge in an?PaI tntal‘ticketed performances .
' for soci:l insurange-and prigate.begefit ~ Sbr  Annual total of subscriptions purchased A
. . plans. Also includes an estimate o N » ' I o )
. " wages, salaries, and supplemental A1 ?Eas?::ﬂcﬁs???{921223523;"°°* price indexes, . | W
payments for the self-employed ‘ - N ‘ & . N . : ‘ _
: . - t  AvArage tax rate, fatio of the receipts of -
= . CPr nggiibﬁggg;slocal nongovernment 1 ‘the federal’ state.apd 'local governlent,gov .
o b ] | : the National .Income _ : . ’ v :
e Cty z:;:} seats available--main season and - - , Tr - A trend variable, the last two digits for the - |,
4 ) . B B -=~year of the data . - ‘a.
DSF Eaza:ﬁg g§ :ﬂ: ;2:¥I“S'defiCIt fund at X Annual seating capacity expanfion factor "
DSFR  The ratic of; the surplus-deficit fund D, 5; ZFSE{E:rg‘“9°sableoi“°°“3)1“
, to the operating budget’ . .
GF Annual federal grants .
GFn Annual foundations grants . .
.~ ; [ g
L ' ) , b 3 ) I4 '
. 5 : o
A ] ~ .
: ¥
R L , ,, 12j
y ]LAS') / '
. ‘ ' ' , 7 ¢ :
l-/Monetm‘)’ values arefexpressed in 1972 dollars. ' . ’ . . ! ‘ %
¥ . B . . . . + -
‘ Yoy , . A




(1) « Demand

The two basic’ ‘alternative specifications for the
demand functlon are those using the utilization rate (AU), equation
(1.1), and annual total attendance (A), equatlon (1.2). The ‘demand
equations are specified as fun tions of the price of admission (P),
per capita personal dlsposal income (YD), the. number of nerformances
(Q), the prices of reading and recreation (PS) and transportatlon
(PCl), and the total seating capac1ty (Cty). The signs of the esti-
mated coefficients in both equations are in llne with expectations

~except for the price of admission. Surprlslngly, both of these
‘coefficients are 51gn1f1cant1y p051t1ve at the 95 percent level of
confidence. No explanatlon can be found for this phenomenon except
" that the other varinbles of the spec1f;cat10n were not suff1c1ent

[N

to account for demand shifts. The capacity variable in equatlon (1 .2)
and the income variable in equation (1.1), are the only other
coefficients which are significantly difierent from zero at the

95 percent level. The problem of identification per51sted even

though various variables were employed in order to account "for the:
shifts in the demand curve. A reasonable explaaation for the per--
sistence of the identification problem is that:

) opera appeals to a segment of the
population that is hard to isolate
from the available socioeconomic ’
statistics. This complicates the
process identification of the .
demand“shifts, since it 1sr£ot possible
to accurately measure for the factors
that give rise to such shifts.

° the admission prlce is only part of ,
the effective price of attendance, 3
since various other costs are incurred
in attending the Opera. Consequently,
changes in the admission price are
likely to_ be moderated by their propor-
tion in the effective price. jWhile
this is not specific to ‘the Opera, it,
undoubtedly, contributed .to the 1dent1-
flcatlon problem. .

+

. In summary, based on these,results, the ‘atten-
dance equation performed substantially better than the utilization
equation.. Ihis is consistent with the findings in previous models.

<101 .lf'

\J
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- increase with the number of performances and that wage increases

-are of" the expected sign, except the deficit- surplu; coefflclent.

ations coefficient is statistically 51gn1f1cant at the 95 percent
‘confidence’ level Note that the positive relatlonshlp between

(BNEA_l) is shown in equation (15). Note: the similarity to the

(2)' Cost_

[ " : )

: The cost relationship of equatlon (4) in Table 17.
speclfles total cost as a functlon of the number of performances (Q)
and the hourly compensatlon for workers in the private non- -farm - °

) sector (CMPHR). The estimated coefficients are in line with expect-
~ations, and the coeff1c1ent for the hourly compensation is statisti-
~cally 51gn1f1cant at the 95 percent level, indicating that costs do

»

not matched by productivity increases will result in an upward
shift in the cost function.’ g

(3) Price : | i

. Pr1ce is spec1f1ed in equatlon (5) to be a functlon
of- the net cost of productlon ‘per person a*tendlng (NCA), the ‘deficit-
surplus fund ‘weighted by the operatlng budget (DSFR), and,last
perlod's adm1551on price (P 1)+ While none of the .coefficients are
statlstlcally 51gn1frcant at the 95 percent confldence level, all

Recall that this same problem was encountered in the Combined
model.-. ¢ : ' : . |

1 LS

4

- (4)" Federal. Grants ' -

- Equation (14) presents Federal grant as- a functlon
of the number of«performances (Q) and the annual approprlatlons
of the.National Endowment for the Arts (BNEA). The 51gns of both
coefficients are positive, as expected, but only the NEA approprl-'

Federal grants and output (performances) conflrms that found for
Non-Profit. Theater, but not fotnd for the Comblned model.

+

(5) 2Regional Grants o . = X

The relationship between reg10na1 granto and’ the
number .of performances Q, and last period's NEA appropriations

- 9
'

o

. » - “ -
. . v * «
: L) ~ .
(% . -~ i . N . .
: . . . - -
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Fedéral grant'specification of equation (14). " The negative coef-
ficient for performances in this instance, however, suggests that

) reglonal government support for the Opgra is aimed at those companies

with low performance levels (i.e., those_that are small or in . .

‘ financial difficulty). It ehould be noted, though, that this coegf-’

;f1c1ent is| h8t statistically s1gn1f1cant at the 95 percent conf1dence
level. Th coeff1c1ent for the lagged NEA appropriations is statis-
tically significant at the 95 percent conf1dence level, which
indicates thé relationship of regional grants ‘and federal support

for the arts. ,
. .

(6) Private Contributions
Private contributions in equation (16), are
shown as a function of total attendance (A), fund raising expendi-
tures (CAdv), the average tax rate (t);fand Standard & Poor's Common

Stock Price Index (SPI).. All these variables would be expected to
have pos1t1ve coefficients. ‘However, both total attendance, and

Standard & Poor s Common Stock Price Index have negative’ coefficients.

While none of the coefficients are statistically “significant at the
95 percerit level of confidence, the signs of these two coefficients
are discouraging. A similar finding with respect to total attendance

was observed in the Non-Profit Theater Model, but the suggestion that

an increase in ‘the Standard § Poor's Index leads to reduced contri-
butions is difficult to rationalize. A suggestlon for ‘further -
research would be to attempt to include: some measure of the change in

tax. prov151ons over the years in addition to the average tax rate.
{ o . | o -
T (7N Foundatlons' Grants ‘ A

v

o Foundations' grants are a functlon of total ;
attendance (A), the capacltyyexpans1on factor (x), the welghted
deficit'surblus fund (DSFR), and thelnunber of performances (Q) as
showp in equation (17) of Table 17. The coefficients for total -
attendance, capaclty expan51on factor, and the weighted deficit-
surplus fund. are negative, while that for the number of performances

- is positive. These éstimated relatlonshlps sypport the hypothe51s

thaf‘founddtlons are interested in aiding opera organlzatlons which

Wy

-
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. are in financial difficulties (hence, the negative coefficient for

. degrees of freedom are required before a reasonable set of coef-

- tive coefflclent for the change in performances. -The signs of all

hthe coefficient for 1ast perlod's prlvate contrlbutlons is 1n€gr:

. pretable whether p051t1ve or negative. The results 1nd1cate that ‘
if performances dec11ne or 1ﬁran operatlonal def1c1t exists at the,
_'end of the year, the reactlon of the Opera is ‘to expand efforts at

. ©

the def1c1t -surplus fund), and operas that develop special programs,
rather than trying to.expand thelr)phy51cal plants. Again, however,
the negative coefficient on attendance -is difficult to interﬁret
even though it is not 51gn1f1cant1y dlfferent from zero in the current
estimation. '

3

°

&
-3

(8) (Capacity Expansion Facfézl A | B

. _ ‘The capacity expansion factor.in equac;onr(21)i
is a'function of the number of performances (Q), and the utilization
rate (AU). The coefficients. of both variables are pesitive; as
expected,sbut the relationships are not statistically significant
and the explanatory power is extremely low. Considerably more

ficient estimates can be expected in a function to predict, the
desired proportional change in the capital 'stock of operas. '

<

(9) Fund Ralslgg Expendltures

¥4

Fund. ralslng expenditures in equatlon (24) are

a functlon of last perlod's private contributions (CPr l), changes
in the number of performances (AQ), and the deficit- surplus fund
(DSF). The only statistically 51gnificant coefficient is the nega- -

coefficients are 'in line with expectations, although the 51gn of

fund ralslng I T -0

t

(10) Subscription Saies

£}

L4

Subscription sales are specified as a functlon‘
of the price of adm1551on (P), last perlod's subscrlptlon sales
(Sbr_ 1), apnd a trend variable (Tr) in equatlon (29). While none of
the cpeff c1ents is statistically 51gn1f1cant at the 95 percent

L
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 confidence level, the slgns of the price of admission, and 1agged R

subscriptions- are in line w1th expectations, and the 51gn of the
trend variable is indicative of an increasing trend in the sale of
subscriptions. These results are almost identical to those found
for Non- Proflt Theaters, above.

[

d. zmphonz
Data sets obtained both from the Ford Foundation
and the Center for Policy Research were. used'in-estimating the
Symphony model. The Ford Foundation set was used 1n est1mat1ng the

© full model, while the American Symphony Orchestra League data obtained

. from the €enter was used in dup11cat1ng only the demand, cost, and

price estimates. It should be noted that these two data sets are not

for the same samples of symphdnles. The Ford Foundatlon data include
76 symphonies, while the Center's data set incCludes only‘ﬁ? symphonies, ’
although ths Center's data span 26 years as opposed to the‘nine fgars |
of the Ford Foundation data. Fortunately, the results of both sets

of estimation are not only supportive of each other, but are extremely
good in comparlson to those of the Combined Model Selected equation
estimates (u¥ing the Ford data) for the. Symphony model are presented
in Table 19, and the definition of the variables used. are presented )
in Table 20. Detailed model estimates (using the Ford data) are ~

. presented in Tables B 40 through B.50 in Appendix B.

‘*‘

B . Theé est1mates obtglned for the Symphony model are
clearly the best (even better,than those presented above for Oper‘a)._~
Most coefficients are of. the expected;signs and are'significant’at“
the 95 percent 1evels of confldence, and most of the equatlons have
extremely strong.predlctlve power. In addltlon, the estlmates are

‘extremely stable across data sets. The relative success of- the e
' Symphony is due primarily to the exceptional state of the data for

this art form, which suggests that similar results can be obtained
with the other models'provided similar-data are made available.

Also as above, the subscription price discount decreased from
15 percent in 1965-66 to only 8 percent in 1970-71, so that

the p051tlve effect of pr1ce on subscr1pt10n sales 1is under-
stated. .

a
~
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TABLE 19: SELECTED ESTIMATES FOR THE SYMPHONY MODEL BASED ON THE FORD FOUNDAT

’

’ b ) p

LS

()
' (;.2)
(4)
)
(s)
(16)
'"11n
(18)
(23)
@n

(32)-

L0

AU = 113.8421 - 14.2125 P + ;0093 YD - 0066 Q
T (30.1265) (-6.6200)  (4.4336)  (-5.1633)

A = 6506604 - 1558514 P + 1581.6653 YD
 (11.9250) (-4.9660)  (6.9058)

C = - 13238224 + 14987,408 Q + 44645792 CMPHR
. (-1.4904)  (3.8400) (5.6690)

P = 1.0870 -:1,0815 PSFR + .3576 NCA
© (2.3321)(-1.0661) - (5.0859)

GF = 17866960 + 0628 BNEA-- 15067424 PDGNP - 2.571% A
g;éssgl) (21383) (-1.2065) (-1,5741)

.GR = -6608469 - .006167 BNEA_, + .8983 GR_ , + 1.0128 A
(12.5503)"1  (10.5393)

£-9.5384) (-2,3494)

CPr = -38136032 + 1.4087 A + 118258500 t + 24568.6094 SP
» (-5.8335) (1.1638) (5.8535}.  (.7428)

©

I - 1.8289 CAdv_,
(-3.1499)

. GFnc~ -0205878 + 25883168 DSER + 2971.3708 Q + 3807020 DMM + 4015.38 ACty

o (-1.1232) (1.1%21) v -(1?1866) ' (5.3511)

X = .8426 + .000136 Q - .00453 AU
(14299) (.8390) (-\2275)

CAdv = 2973070 - .1064 CPr_, - 86.4703 AQ - .0486 DSF
(1.7389) (-1.1166) {(-1,1272) (-.4332)

i .

Sbr = - 3730592 + 1201811 P + 3084 Sbrni
© . (-3.8230) (4.0213) (1.6078)

" (1,6084)

- R% - .9209
£{.08) = 2.571
.3825
£0.05) = 2.447

b
~N
#

R’ = L9717
£(.05) = 2.447

R’ = .9678
£(.05) = 2.447

[
R’ = L6276
| £(.05) = 2,571

R = .0890

t(.05) = 3,182

RZ - 9481
£(.05) = 4.303

R = L0087
t(.05) = 2.571

% -« L1320
£(.05) = 2.571
CR/E . L8861
t(.05) = 2.571

t(.05) = 2,776 -

R% = ..9752

the 95 percent levelj:

P Y . . . . R
. . . M .
< .
@ 1

. spond with those presented in the conceptual podelling‘section.‘aboye.

l/Thé valuesféhclosed in“gnrehthéses‘are the t statistics; ‘the values t(.oﬁ) are the critical t-values at

is the:adjusted coefficient of multiple deterlipation. Equation numbers corre- .
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TABLE 20:

~

THE VARIABLES USED IN THE SYMPHONY MODEL IN TABLE 191/

Variable Description ' ' Varinbie ‘ Description
A Annun} total ticketed at'tendanc.e_ GF Anmial federal grants - .
Al Percent seat capcéity filled &R Annual total local gQVermént grants - |
BNEA * ° Anmml appropriations by the National Endowment for the Arts GPn  Annual foindation grants : )
. to various programs and ag es - . _ . L -
c Annual total operating e tures less the costs of fund NCA  Annual.total operating expénditures net of total
‘ raising unearnied income per ticketed attendee T
CAdv Annual fund raising costs and fees P Average realized price of admission
OMHR  Compensation per hour in private non-fam sectors, 1972=1,00. PDGNP Percentage change-in the gross national product
izgges alixd s:larieS'of loyees plus ?iq)loyets' contributioux » ' ; .
r social insurance and private benefit plans.. Also includes v . \
an estimate of wages, salaries, and supplemental payments A- Annual total ticketed performances
for the self-employed : _
CPr Annual total local nongoverpment contributions‘” AQ . Change in annual total ticketed performances
acty Chaﬁge in total seats available-main season and other . Sbr  Annual total of subscriptions purchases
DMM A dumay variable for the years 1965/66 through 1970/71, the SPI  Standard § Poor's common stock price indexes,
years the Ford Foundation'Symphony Program was iw"its matching (500 stocks) (1941-43=10)
fund stage - E . o o
BSF Balance of the surplus-deficit fund at the end of the year t Avarage 'taxwrate, ratio of the receipts of the .
_ . federal, state and local government o the National
DSFR The ratio. of the surplus-deficit fund to the operating budget Income o
’ T ' a o \ . X Annual seating cspacity expansion factor
: ‘ \ . : YD  Per capita disposable income in
\ o 1972 dollars v
Yy Monetary vaiues are expressed in 1972 doilars\ y ‘ g )
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‘ (1) Demand IR R L
. : The Fora Foundatlon data set was used in the
estlmatlon of two alternative demand. functtons.; Equation (l 1)
uses the utilization rate as the dependent variable, and equation
(1.2) uses annual total attendance as the dependent variable. Both
demand equations represent fungtions of the admission price (P),
and personal disposable income (YD), while the utilization rate
equation also 1nq1udes the number of performances (Q). All estlmated -
. coefficients are of the expected signs and are statistically sig-
’ n1f1cant at the 95 perceggpconfidence'level On the basis of pre-
dictive power, equat1on {1.1) would seem to be superlor._ This
‘represents the first instance that the utilization rate equatlon
could be chosen over the total attendance equation. Even 50, the
choice is marginal. Both are negatlvely related to price and
51t1ve1y related to income. '

- (2) Cost

- o The cost relationship of equation (4) in Table
.19 describes cost as g function of the number of performances (Q),' 7
and the hourly compensatlon for worker¥ in the private non-farm -
- sector (CMPHR) The estlmated;coeff1c1ent§ have the expected signs
and are statistically signficdnt at the'95 percent confidence level.
Cost is shown as a routine function of ‘output and upward shlftlng
" of the function is indicated when wage 1ncreases are not matched by
productivity increases. SRS A : o, S

N @

(3) 'Price‘

The price rezationship of equatlon LS) shows
price as a functlon of..the welghted deficit- surplus fund ‘(DSFR), and
the net cost of prodtctlon per. attendee (NCA) » The 51gns of both -

..coeff1c1ents are’ “in.'line with expettatlons, although only the net.
‘. cost coeff1c1ent is statistlcally 51gn1f1cant at the 95 pe ent '
' ﬁ,confldence level. As expected the tendency is for prlce fﬁcrease&

,-'-' - " om om oo ,..'._.'~_‘..' - ey en e e

to be instituted as a result of dncreases in the size of the -
accumulated operatlng deficit (normallzed for the size of the operatlng
budget) and increases in the cost of productlon per attendee This

-
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implie&vthqt‘symphonies, among other things, may try to counter the
effects of declining attendance on revenues by raising prices.
Before desérlblng the remalnlng equations est1~

mated with the Ford Foundation data 1n Table 19, the correspondlng
demand, cost, and price equation estimates using the American Symphony

Orchestra League (ASOL) data supplied by the Center for Policy Research

will be: presented Table 19.a presents three series of such est1mates
nd Table 20.a provides deflnltlons for the variables used. Before
descr1b1ng the ""best". equation specification resulting from the use

" - of the ASOL data, however, it should be instructive tc see how those

equation specifications presented above perform using the ASOL data.
Therefore, the same specification was estimated from the ASOL data
set as was estimated from the Ford Foundation data set (see Table 19)
and over the same 1965 to 1973 period. These results are presented ‘
in Table 19a and are to be compared with those on Table 19. |

Because of the absence of output {Q) and deficit-

" surplus fund as a proportion of the operating budget (DSFR) measure
in théAASOL data base (as made available to Applied Management
Sciences), the length of season (LOS) measure had to be used as a
proxy for the preferred outpnt measure (the“number’of concerts) and
the excess of annual total reVenue over expenditures as a proportion
of the operating budget'(DSFRi) had to be used as a proxy for DSFR.
In any event, sincec therehis no certainty that the two samples repre-
‘sent the same universe (i.e., are equally representative of,the'
universe),'statistical tests were not performed: on the pairs of
'equatlons to test for parameter equality . Rather,'only the . signs’
and the magnltudes of fhe estlmated coefficients were compared

: , It is 1nterest1ng to note that the adjusted
\coeff1c1ents of mulolple determlnatlon (R ) never vary by more’ than f&
two - percentage p01nts .between the two estlmatlon sets., In add1t10n,

. coefficient signs are the same for all except DSFR1 whlch 1is

. probably an indication of the inadequacy of this variable as a
proxy for DSFR. In the attendance equation (1.2) the magnitude of
the income (YD) coefficients are very similar, whereas those for
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-cant, suggestlng either price inelasticity or spec1f1cat10n error.
~ The inclusion of additicnal regressors (not shown) increased the

tween Tables 19 and 19.a.because of the differing output measures

' coefflcaents of multlple determlnatlon alsﬁ 1ncrea§ed espec1ally ‘
in the case of the attendance equatlon (1. 2) Th1s is a clear demon-
stratlpn of the value of additional degrees of: freedom, and" 1s af;///f_
'argument for undertaklng an edltlng effort on the ASOL data of a

¢ S e 133 s

the price (P) coeff1c1ents were not. Furthermore, the price
coefficient in the ASOL data estlmate is not statlstlcally 51gn1f1-

statistical 51gn1f1cance of the prize’ coefficient, and produced
comparable coeZficient magnitudes, which suggests a spec1f1catlon 
error. " . B : |

¢

The cost equatlons (4) are not comparable be-’

and the fact that the output measure in Table 19.a appears to be
a domlnant,varrable. "Slmllarly, in equatlon (5) the resulta are
mixed due to the inadequacy of DSFR1 as a proxy for DSFR.

L7

o | " In conclusion, then, the results from the two
data sets over_the same period are not sufficiently comparable.
This is, of course, due to the definitional differences which exist
between the measures of output and def1c1t -surplus funds; 6f the two
samples. ‘ ‘

L3

An additional evaluation of the ASQL data base
was undertaken by comparlng the results of the regressions for the
1965-1973. data with those of the whole data set spanning the years
1950 to 1975. The estimated coefficients have the same signs, with
the price coefficient in the demand equation (1.2) in Tablele.a
becoming statistically significant, and all other coefficients
1ncrea51ng their 51gn1f1cance levels.. The values of the. AdJusted

magnltude comparable with that already taken on the Ford Foundatlon

“data. ' .

The last set of regressive results presented on
T%ble 19.a are those for the "best" specification u31ng the ASOL
data. The detalled estimates for these and similar equations are

documented in Tables B.4l.a through_B .43.a in Appendix B.

| 110

\

4

.
- - . . N
-y o9 09 ¢ OO0 &Y 4y N O B G0 Ay U0 v N S8 WS a8
: . g .
. . ) . . . . °




-(1.a) Demand. .

-

Using this alternative data base, only a total

7 attendance equatlon could be estimated.and. presented in Table 19.a.

- ‘

ES

o

R B

Equation (1.2) of ‘this table spec1f1es total attendance as a
function of price (P), per capita dlspo;able income .(YD), the price
of transportatlon (PCl), and the pr1ce of gfadlng and recreation
(PS). ‘All coefficients have the expected signs although only the

" coefficients of pr1ce and income are s1gn1f1cant. The added obser-
vations of this data set allowed both the pr1ce of substitutes and
the pr1ce of complements to enter the ''best" spec1f1catlon, although

not 51gn1f1cantly Note the s1m11ar1ty in the income coefficients
between the two data sets, as- further confirming eV1dence of the
stab111ty of the estimator for Symphonles.

«(2.a) Cost v d '

<Equation (2) of Table 19.a presents the'estfmates
for costs as a function of the 1ength of the season in weeks (LOS)
and the, earnlngs of manufacturlng workers (AWEMAN). This estimate
 differs from ‘that in Table 19-because output data were not supplled
‘with the data set. The estimated: coeifloaents are in line with .
expectations, although only the length of season coeff1c1ent is A
statistically s1gn1f1cant at. the 95 percent confidence leve&“
This might be the result of the aggregatlon of the individual
1ength of season measures; s1nce the larger is a symphony orchestra,
the more likely it is to keep the salaries of the perform1ng art1sts”
in line with those of other sectors of the economy ‘Because the
larger prchestras are not given a proport1onally larger we1ght 1n
the data supplled a bias is, introduced in ‘the’ avexage wage coef-A
f1c1ent. In’ any- event,'the results of thls degresslon confirm those

i

using the Ford Foundatlon data. o o
(3.a) Price . ' o e

.o e The last estimate possible from the Amerlcan
Symphony Orchestra League data supplied to Applled Management 801ences

4 2
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~ BEST COPY AVAILABLE ..
TMBLE 19.a: ESTIMATES FOR THE SYMPHONY MODEL BASED ON THE AMERICAN

SYMPHONY ORCHESTRA LEAGUE DATA uUPPLIED BY THE CENTER
FO!‘ POLICY RESBARCHl/

= .2} A = msos.uzs‘-,snsu.unr + 1945.437% YD I T I
E 3 . G2 - 8145) £7.1418). , TC.08) = 2.d47
ase : o
5:‘,,—3 ) €' w ~34342844 + 107618,378 LOS « uusn 369 CHEHR o = .9
155! (~2.4120) (18.7773) §78) t(.08) = 2.347
‘i‘} () § = 7237 » 5.6770 DSFRL + L8269 NCA - - : T« s1s7
3 3 ‘ {3.5380) (14.2649) (17.9007) _ £(.08) = 2.447
- Wil , . '
uj - ) <
y ‘
’ [ . e T ]
‘j. ] .2y A = -32208% - 710660 P + 1$13.4992 YD - | - 9829
l . }it_ 2.8047) (-3.0956)  (14.3218) t(.08) = 2.08¥
) ydi : 2
= -28235120 » 100436.$ 4288, 422 CHPHR 99738
82 w < (212 Y %u.agmm i léz? 785) : €C.08) 5. 2.069 .
- Hal- ] ) . .
' ;g‘t (S} P e L1027+ 4.3686 DSFRL o 9493 ¥CA 2
. : i!ﬁ , (s 0% (zk um (!s $314) . ©(.05) = 2.049 .
N 4 i'i} "v 1 A 3 < o
‘, X (1.2) A « ~09363.1 - §95057.86 P + 1479.83 YD - unozo L 2. s
. }3 4 -1 ;.'!) (-3.4178) (3,2416) (-.7115) t(.08) = 2,078
. . ! 3727992,3 P8
ti (1.3594) + .
ima : TN 1} £
8y () a 27104848 + 101643,25 LO6 » sszru.zf ANEMAN L$
£$1 ) (-629991) ,(27.6992) (.1210Y - e(.08)" .06
- aaiu e . - ) i 2
iet-+ B LG I (7490 ¥ : - B« s
;33-35 (z uu) ar. oaro) T, (.08} . 2.084
! - ‘, Y The values eaciesed ia parentheses are the t atstistics; [ is the sdjusted coefficient
B of multiple determination. : a
. , ; S ' L% '
g TABLE 20.a: THE VARIABLES USED IN THE SYMPHONY MODEL OF TABLE 19.a
Y, - . ' ' : : V‘\,\
N B N /:‘ i
. Variable . LMo Description
L] . : - . ; ,
‘ A Annual total attendance * h
. . ANEMAN . v A\rerag gross weekly earnings for nanuflcturing. 1972=1, 00 '
_ C. ’ Annual{ total opeuting ex,*:nditures : /
* i A CMPHR - Comperisation per hour in private non- fu'n sectors, 1972=1,00. Nages/ ‘
. and silaries of employees pius employers' contributions for -social-’
insurance and private benefit plans. Also includes.an estimate of
. ‘ B wages/, salaries, and supplemental payments for the solf—enployed
. DSFR1 - - ..-The yatio of the excess of annual revenue over expénditures to the
. o, 0T . . operating budget
Los . A;z egated longth of season for the sample in weeks
. NCA : Annpul total operating expenditures net of unearned income per
. . S attendes .
. ' Aeragc realized admission price N ‘
YPCI‘,‘“ . ‘ Consumer price ihdex fpr trnnsportation sn‘vices. 1972=1. 00
PS ot ¢ Cdnsumer price index for reading and recreation, 1972=1.00 -
t ’ D s ’ . ' :
YD . ¥ Per capita disposable personal income in 1972 dollars
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by the Center for Policy Research is that of the price of admission

as a functlon of operating expenses per attendee (NCA). ‘The coef-

_ ficient shown for the per attendee operat1ng cost in equatlon (3) of
Table 19.a is of the expected p051t1ve sign and is highly 51gn1f1cant
confirming the earlier results using the Ford Foundation data. It is

‘clear that substantlally better estimates may be obtained from the

present models if more degrees o£ freedom are provided in the data.

(4) Federal Grants

Returning to the estimates based on the Ford
Founda*ion data as presented in Table 19, Federal grants are shown
in equation (15) to be a functlon of the annual Nat10nal Endowment*
for the Arts appropriations (BNEA), the percentage change in the-
gross national product (PDGNP), and ‘total attendance (A). All
coefficients are of the expected s1gns but only the p051t1ve coef-
ficient for the NEA appropriations is statlstacally 51gn1f1cant
at the 95 percent level of confidence. The negative coefficients
for the change in GNP ‘and’ total attendance- indicate that Federal
grants are 1ncreased in times of both general and industry- spec1f1c
financial stress. e " - .

) . Regional Grants s /

The relat10nsh1p shown for reg10nal grants in
equation (16) is similar to that shown for Federal grants with che
‘substitution of last period’'s reglonal grants (GR_ l), for the change

NP the introduction-of a lag in the NEA approprlatlons
(§N5ﬁ~l) The coefficients of this specification are all statqst1~
cally slgnlflcant with the exception of lagged NEA approprlatlons

- The negatlve coefficient for the lagged NEA approprlatlons suggest

that reglonal governmental units are reactlng to .the NEA- activities

and letting the NEA bear a larger share of the support for symphonles.

Itis also interesting that the- coeff1c1ent for attendance is p051-
tive rather ‘than negative. which would 1nd1cate that regional grants
may 'go more to continuous support of successful symphonies rather
than providing support to save finandially troubled symphonies.

R
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While this is an interest@ng'hypothesis, it is also possible that
‘cause and effect have not been well reported via the ordinary least
- squares estimation procedure in this instance.

. (6). Prlvate Contrlbutlons

-

. ) Prlvate contrlbutlons in. equatlon (17) are shown
as a function of total attendance (A), the average tax rate (t), the
Standard § Poor S ‘Common Stock Index (SPI), and last period's, fund
raising expendltures (CAdv-l) While only the positive coeff1c1ent
for the tax rate was statistically 51gn1f1cant at a 95 percent level
of confidence, the equation suggests that private contributions are
‘expected to increase as the symphony's attendance exfands and as- tax
rates and ‘stock prices increase. The negative“impact of last period's
fund ralslng activities might be a result of the tendency 'to increase
the ‘1ével of such act1v1t1es during perlods of financial crisis when
private contr;butlons‘are low. This increase was suggested by,
P. Hart®in Orpheus in the New Norld, p. 335.

¥ (7) Foundations Grants

. o .Grants from foundatlons are shown inp equatlon (18)
to be a functlon of- the welghted deficit-surplus fund (DSFR), t
annual number of performances Q), a dummy variable to account for
the years the Ford Foundation's Symphony Program was in its fund
matchlng years (DMM), and annual changes in seatlng capacity (4Cty).
The coefficients are 1n line with expectatlons except for the -
weaghted deficit- surnlus fund-variable. It is likely that the wrong
sign for this varlable is.due to the inclusion of the dummy variable
which’ accounts for the Ford FOundatlon s policy of aiding symphonles
which face f1nanc1al d1ff1cult1es and therefore dominates the effect
of ‘the def1c1t~surp1us fund dur1ng the very, shoft period °xam1ned
"This dummy varlable is the only one which is statistically 51gn1f1cant
at the 95 percent confldence level,

L (8) Capac1ty Expan51on Factor

The capdcity expan51on factor in equatlon (23)
is a functlon of the number of performances (Q), and the utilization

rate ‘(AU). Nelther coefficient is statistically 51gn1f1cant ‘at the

.95 percent confldence level but only the’sign of the coefficient
3
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-expeCtatioﬁs, none is statistically significant at the 95 percent

. to be'a function of the price of.admission (P), and last period's

for the number of performances was in line with expectations. It is
possible that capacity expansion'is desired and undertaken in
symphonies only as the funds become avallable, and not because of.
‘high utlllzatlon rates. . .

(9) Fund Raising Expendltures

Fund raising expendltufes (equatlon (27)) are.'
specified as a function of last period's private, contrlbutlons (CPr-l),
changes in_the number of performances (4Q); and the deficit-surplus.
fund (DSF): While the signs of the coefficients are in line‘with

confidence level. Thus, it is suggested that fund raising activities
for symphonies increase as performances decline and operating def1c1ts
build up, and diminish as 1ast period's contributions increase.

4

(10) Subscrlptlon Sales - ' ‘o vF .

Subscription sales are shownvinﬂequation csi)

subscription sales'(Sbr-l).' The signs of bpth coefficients are in

line with expectations, but only the coefficient of.the price of
admission 1is statistiéally significant at the 95 percent level. S
These coefficients suggest that price increases cause individuals to

try to take advantage of season discount prlces,l/ and subscrlptlon

e

sales build upon the base of sales from last year. .
e. .Ballet ) | ‘

The Ford Foundatlon data set.used in the estimation
of this model includes a total of nine ballet companies. Table 21
glves the "best'". estimates for 1l selected equations, wh11e Table 22
prov1des a list of the variables. used. The overall performance of
the model was fairly good given the number of observations availabie.

Full details on the alternative_speéificaiions estimated for each

equation are presented in Tables B.51 through B.61 of‘Appendix B.

1/ The positive effect of prlces on subscrlptlon sales is-under-

stated because of ‘a decline in the percentage discount allowed
from 21 to 19 percent from 1965/66 to 1970/71.
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TABLE 21:. SELECTED ESTIMATES FOR BALLET MODELY/

1)
(1.2)
0
(5)
(1)
(12)

© (13)

(18)
(21)

(26)

. (14) -

i
AU = 45,9459 + 13,1280 P - .0469 YD + 145.5676 PS - 67.6303 PCl
(.7707) (1.7049) {-1.7.342) ( 7871) (-.6308)

A~ -310814,.625 - 184666,6875 P + 301,3545 YD + 2235,9397 Q
{~.3463) ( '1.6286) (2.0385) (3.6483)

C = -5204833 + 6912.608 Q + 18318240 CMPHR ' '
(~4.3903) (2.4796) (12.2584) . . -

P = -3,4473 + 13.6501 DSFR + .00000049 NC + ,9463 P -1
(~2.1203) (4.3977) (5.3678) (4. 1841)
\ C ‘ r ) @
GF = 278183.0625 + 167.193 Q + .0104 BNEA ~ -
(. 6350) (.1894) (1 7799)

GR = -975616 188 - .00344 BNEA

(-4:1504) (-1.9648) -1

(- 4 12101 (5.5922) (-2.9475)

CPr = -6713600 + 17359356. 25 t + 20358.0742 SPI + 5,1169 CAdv ‘1

(-3.6211) (3.0137) (2.6613) (2.3737)
: . =
GFn = 6962447 - 3349043 X - 2620354 DSFR - 3934.603 Q. A
(5.8111) (-4. ﬁ’?d\ (-2.1404) (-3.5116)
X = 1.7529 - .00048 Q - .00689 AU
' (3.6431) (-1.0435) (-.9402):
CAdv = 24149.305 - 299308.688 DSFR + .0376 CPr_l + 42.8505 4Q <

(.3360) - (-.7232) (1.1804) (.3202)

&

Sbr = -985746,9375 - 2467. 8047 P - .7205 Sbr_4 + 15601.5977 Tr
(-5: 0655) ’ (-.5083) (-2.2848) (5.1250)

9082 rn‘l + 1302.562 GNP - .1518 A

LT0717
2.776

7801
2.571

L9793
2.447

.8756

L 2.571

.2187
2.447

©.8822
3.182

.9801
2.571

.7400

= 2.770

L2042

= 2.571

1019
2.776

.9625
2.571
a

the 95 percent level;

spond to those presented in the conceptual modelllng section, above.
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1/The values enclosed in Earentheses are the t statistics; the values t (.05) are the critical t- values at
is the adjusted coefficient of multiple determination; equation numbers corre-
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ATABLEZZ:

THE VARIABLES USED IN THE BALLET MODELll

Variable Description » Varigble
A A‘muialvtotal ticketed attendance : GR
Ai Percent seat capacity filled - ' ; ‘ NC
BNBA Annual appropriations by the National Endowment for the Arts .
to various programs and agencies .
P
C . Annual total operating expenditures less the costs of fuml A
raising . PS
CMv  Annual fund raising costs and fees B B M |
COPIR (‘.ompeusatxm per hour in private non-farm sectors, 1972=1.00. Q
: Wages and salaries of employees plus employers® contributions | -
for social insurance and private benefit plans. Also in- A9
» cludes an estimate of wages, salaries, and supplemental pay- |
ments for the self-employéd : Sbr -
CPr " Annual total local nongovernment cbntributions ) VSPI
[
oy DSFR  The ratio of the surplus-deficit fund to the operating
~3 budget ) , B
*GF Annual federal grants
.7 N ’ Tr
GFn Annual - foundations grants
GNP Gross National Product in billions of 1972 dollars . X
. B ‘ -YD

Pescription - .
Annual totai local government grants .

Annual total operating expenditures net of" total unearned‘ :

income (grants, contributions, and corpus earnings used
for operations)

Average realized price of admission
Consumer price index for remlmg “and recreation, 1972=1.00

Consumer price index for transportation serv1ces, 1972=1,00

. Annual total ticketed: performances

Change in annual total ticketéd performances
Annual total of subscriptions purchased

Standard § Poor § common stock price indexes (500
stocks) (1941-43=10)

Aferage tax rate, ratio of the receipts of the federal,
state and local government to the National Income

A trend variable, the last two digits; for the year of the
data

Annual- seating capacity expansion factor

Per capita disposable income in 1972 doliars

y;‘\ionetary values are expressed in 1972 dollars.
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. |
(1) Demand __ L ]
| The two alternative speqifications.fof demand use"]l |
. as the measure of\éemand:' (1) the_utilization rate (AU), (equatlon
(1.1)), and (2) annual total attendance (A), (equation (1.2)). ‘Both
demand equations are spec1f1ed as functions of the admission prlce :
(P), per capita personal ‘dispbsable income (YD), the.price of reading
and recreation (PS), price of transportatlon (PCl), or the number of
performances (Q). The adm1551on price and income coeff1c1ents in
the utilization rate equatlon have signs opp051te from those expected
in’ a demand equation. Althoughtﬁoth the price of substitutes and
‘the' pr1ce of complements do have the expected signs, in this equatlon,
none of the coefficients are statlstlcally 51gn1f1cant. All the
coeff1c1ents in the total attendance equation exhibit the expected
-51gns, although the only statlstlcally significant coeff1c1ent is
that\of the number of performances. Clearly, the total, attendance
equa@}on is the best measure of demand. °

) The cost relationshiﬁ, represented in equation \\
(4), shows cost as a function of the number of perfermances (Q) and
the hourly compensat1on for workers in the private non-farm sector
(CMPHR). The estimated coefficients are in line with expectations
and are statlstlcally 51gn1f1canf at the 95 percent level. Again,
- this relatlonshlp shows that costs increase with output and that the:
cost-output relationship changes as productivity does not keep up
"with wage changes. - » |

(3) Price

. (2) Cost I . | | .

The price relationship in equation (5) specifies
price as a function of the net cost of production (NC), the weighted
deficit-sﬁrplus fund‘(DSFR); and last period's price of admiésion
(P-1). All the coefficients are statistically significant at the
95 percent confldence 1eve1 ‘but not all are of the expected sign.
For-example, the lagged prlce was expected to be negative to 1nd1cate
downward pressure on prices ceteris parlbus, and the price was

-

S




's . . . - . . . .
. . . . N

- eﬁPenditufes (CAdv»l). ‘'The signs of all the coefficients are in

R

expected to be negativel influenced by .the deficit-surp;us fund.

Neither of these ex
(4)
RO The Federal grants are related in equation (11),
to the number of performances (Q), and ﬁ%e annual Nati%nal Endowment
for the Arts appropriations (BNEA). Even though both coefficients
have the correct signs, neither is Statistically.significant.~ Never-
theless, the relationship .suggests that Federal grants to ballet are

positively related to both NEA appropriation and the level of ballet
act1v1ty. ‘

tations was met.

‘Federal Grants-- : o _— : I
- : W

b

(5) Regional Grants

e : , The relationship for regional grants (equation
(12)), is specified as a function of last period's NEA appropriations.

-”(BNEA-I), last period's‘regignal grants (GR-l), the gross national
product (GNP), and total attendance (A). Only the coefficients for

last perlod's reg10na1 grants and”gross national product are
statistically: 51gn1f1cant at the 95 percent confidence 1eve1. The
negative signs on attendance and lagged NEA approprlatlons indicate
that regional grants are used foﬁfflnanc1a1ly troubled ballet companies
and that Federal and regional grants are often viewed as substitutes,

"respectively, while the negative coefficient for 19 periods regional

grants suggests that regional grants exhibit cyclical behavior. The
positive coeffiéient on GNP indicates that.regional grants w}ll be
awarded to the extent the economy can finance them. It should be

noted that the overall relatlonshlp for regional grants has sub-
stantial explanatory power, while ‘that of the Federal grants does

not. This might be indicative of the role each type of grant plays‘

in the finances of the Ballet. Co

(6) Private Contributions

-

Private contributions are shown in equatlon (13)

"to bé a function of the average tax rate (t), the Standard. § Poor's

Common Stock Price Index (SPI), and last period's fund raising

<119
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line with expectations, and the coefficients of the tax rate and

Standard § Poor's Index are statistically significant at the 95.
percent confidence level Clearly, private contributions to Ballet

: .1ncrease .as. taxes and the wealth of the potential confrlbutor -

.as a functlon of the capac1ty expan51on factor (X), the welghted

-ances are statistically 51gn1f1canf at the 95 percent confidence
/
'level. On the other hand, exﬁectatlons were met with respect to 51gns

increase. In addition, higher contributions can be expected the
greater was last periods efforts to solicit such contributions.

“

(7). Foundations' Grants 3 ‘ o

Foundations' grants in equatlon (14) are,shown

deficit- surplus fund (DSFR), and the number of performances (Q).
The coefficients for the expan51on factor and the number of perform-

in all cases.-‘Ihus, it is clear that foundation grants are not to
be'used'in Ballet for increasing sefting-capacity,»but are to be
used for those 'in financial istress (1 e., accumulated operatlng
def1c1ts and decreasing performances) '

(8) Capaclty xpan51on Factor

The capacijity expan51on factor of equation (18)
is speclfred asfa functlon of the number of performances (Q), and
the utilization rate (Au).’ Nplther coefficient was statistically

t

significant at the 95 percentgconfldence level, nor were the negative

signs obtained for both coeffnc1ents in line with expectations..
These negative 51gns may 1nd1cate that capital accumulation takes -
place in Ballet as the funds ‘become available, rather than being
the result of an increase 'in the level of operations or attendance.

(9) Fund.RaiSing'Expenditures‘

Fund ra151ng expenditures are 1nd1cated in
equation (21). For this equation, they are presented as'a functlon
of the weighted def1c1t surplus funds (DSFR), last period's private
contributions (CPr_ 1), and/the change in the number of performances
AQ). None ofythe coefflqlents is statistically significant at- the

s

A
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3 1’ ¢ .
95 percent confidence 1eve1 The signs of. thegweéghted deficit-

surplus fund and last perlod's private contrlbutlons are in line

/
with expectatlons, 1nd1cat1ng that fund ralslng is used to o £fset

operatlng def1C1ts, and success in fund ralslng activities, mea-

~sured by the level of private contr1but10ns, 1ncreases fund raising

expendltures. It is surprising to find that fund raising efforts

mey be stimulated by high contr1but10ns in the last perlod or p051tive
changes in the number of. performances (unless the performance in- B
crease is in the absence of an attendénce 1ncrease)

N

(10) Subscrlptlon Sales_

&

Equatlon (26) presents subscrlptlon sales as a
functlon of the price of adm15510n (P), last perlod's subscrlptlon '
sales (Sbr 1), and a trend varlable (Tr). The 51gns of the

B .coeff1c1ents for the price o£ adm1551on, and laggeé subscrlptlons

sales are not 1n line with expectatlons but, then,_nelther coeffr-r
cient 1is statlstlcally 51gn1f1cant. It is possible that the ‘
negative effect on total.demand as a /result of admission price
increases is greater than the positive effect gained through the L
discounts for subscriptions, but this is not likely. What is likely - R
to account for the unclear price effect is the high degree of

‘variability of the average percentage discount during the period

studied. The discounts ranged from 37 .percent in 1965/66 to

42 percent in 1966767 to 21 percent in 1970/71. The trend variable, '
which is statistically significant, indicates a positive trend
forjsubscription'sales over the period covered, however.

f. Modern Dance‘

A total of only three dance companies were avallable

from the Ford Foundation data base, ang, for these three companles,.

some variables had as few as_flve observations. While some attempts

‘to develop model estimat: ; were made for Modern Dance, none of the

results could be tested statistically. Therefore, ana1y51s of these
efforts will not be presented at this time. Should a sufficient
data base be developed at a later date, results similar to those
obtained for the models above could be expected from an estimation
effort.

. 4
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3. Museums

The model estimation for museums used the cross-sectional
data set for the year 1971/72.which‘hés obtained from the National
Research Center of the Arts. (The museum time series data set, :

"which was discussé&d in subsection‘IVQH.l,bfs inadequate for econo-

" metric model estimation.) This cross-sectional date set was adeduate
for the estim;tion of most of the behavioral relationships in the.
concepfual model, but its purely cross-sectional character necessi-
tated the modification of the conceptual modei.~ Lagged values and .
first differences were eliminated, except where the increment to a
variable was identified in the data. Selected equation estimates and
the corresponding variable definitions are presented in Tables 23
rand 24, respectively Additional estimates are presented in

Tables B.63 through B.75 in Appendix B. | |

‘a.. Programs, Publications, and Services Revenue

The conceptual model specifies progrems, publications,
and.auxiliary services as sources of earned income for museums.
These sources of revenue (OR) are specified in equation (4) as a
function of the expenditures on all educafional programs (CPrg), .
annual.total attendance'(A}” and the membership count'(M). The use
of the expenditures on all educational programs rather than those
for Wthh a fee is charged (CPrgl) (as specified in the conceptual
model) is due to the lack of data. This substitution does not alter .
the relationship if the ratios of free and paid adm1551on programs
are comparable among the various museums. -

~ The estimated cQ§£f1c1ent for the programs expendlture

variable (CPrg)} is positive, greater than unity and statistically
significant at the 95 percent :level of cOnfidenceil The second
variable in the equation is annual total attendance (A). This
variable also has a positive and statistically significant coeffi-
cient at the 95 percent confidence level. It indicates an incCrease
in revenue as general attendance increases because attendance for
educatlonal programs and the demand for aux111ary serv1ces are also
likely to rise as a result. ' _ . /

4
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TABLE 23: SELECTED ESTIMATES FOR THE MUSEUM MODELY | o » B
1) OR = -70404.8724 + 1.2697 Cerg + .3907 A - 1.7810 M ’ : o i = 7648
‘ _ (19:5999)  (10.6918)  (-.2025) F = 267.6670
(5) - M= 1561.6949 + .00053 TR - 00322 AS - .00039 DSF + 7.6324 PM C B2 = ,1551
(7.3505)  (-2.5524)  (-2.3362) (.7694) . . S ¥ -~ 19,5807
Y - wl . s, 7277 + 11151566 Q + 117.2346 YD + .7948 4S - 63607.5604 PA o L %= L2330
. (7.8223) . (1.9055) ~ (1.5093) (-Lizzn . F = 19,6286
(8) PA = .3005 + .1098 NCA + .0745 DSFR , : : - ; " ir? - L2478 |
o : (9.6758)  (4.1602) - - . : '\ F = 49.0909
(12)  GF = - 124185.7868 + .8956 A + 2.3990 CPrg - 2407.1829.Q + .9610 m - .2248' DSF . - ® = L6108
(8.1183)  (6.3508) (-5.1569) (4.2875) (-1.9013) . F = 20.8940
(13) GR = - 148247.3i1% « .3768 A + 425.0754 Q + 57.1380 YD , , [ I P
. (1.1196) © (3.9161)  (1.4258) ‘ ' \ F o= 73.630
(14) . .CPr = 54183.3697 + 689.1118 Q + .3922 CPrg - 1.0660 CAdv - .2468 AS + 312728.1852 t - 10:659 " sz
‘ | (6.6573)  (5.0031) (-3.2198) - (-1.0564) (.5779) . (-. 231%) F o= 49,
(15) GFu = 58339.39 + .0528 A + .0251 DSF + 58.8916 Q + [0461 45 + .0107 cPrg v N2 - .0260 ‘
- (1.4973)  (1,0918) (.5701)  (.1789)  (.1549) LF -= " 1.7485
(S : . )
i (20)  CP = 126770.4913 + 4136.6917 Q ' L IR« L4108
. (20.6971) . . \ | F = 428.3702 *
22)¥/ CPrg = 5211.0242 *+ .2656 G + .0191 DSE - 3.1545 M : _ ~ ' \ R = 4311
(14.3450) (1.0977) (-.5020) ' ‘ _ F = 85.9705
(25) CRs = 133302 7954 - .7472 A4S E? = . 0045
| (-1.5356) " . : F = 2.3583
(26) CAdv = 1835.6665 + .0332 G + .0084 DSF ’ ' RZ = 4067
» T (12.1639)  (3.0496) - L L F = _,99.3600
(32) - 45 - - 8392.8319 - .0712 YE - .0294 CPr + 6876.8343 US ' , R = 417

(-7. 6818) (-2.6111) (.7635) ' ‘ B \ F = 29,4042
- 4 : : X

/The values enclosed in parentheses are the t statistics; the critical value for all the equations at the 8 percent
confidence level is 1.96; is the adjusted coefficient of multiple determination; F is the F statistic for the
overall relationship. Equation numbers correspond with those presented in the conceptual nodelling section, above.

—/fhls combines equations (7) and (10) since no separate data are available for annual general attendance.
3/1h15 is equations (35) and (36) combined according to equation (22)

L]
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TABLE 24: THE VARIABLES USET TN THE MODEL Fo'qz museumsy ¢

Variable

A:
CAdv:
cP:
CPr:
CPrg:

CRs:

DSF:
DSFR:
G:

GE:
‘GFn:

YE:

m:

Description
annual total attendance . T

annual advertising and prometional expenditures
annual operating, production, costs

annual private contributions.

annual edvcational and other group progrni,costs
snnu;l'costs of research activities |

deficit-surplus fund

the ,ritio of the deficit-surplus fund-tq!thefobgfifini o

budget
annual total grants

annual federal grants and support S

‘annual foundstlon grants

annual state and logal grants and support

membership count

annual membership azttendance , -
net operating cost Jer attendee

suﬁ of program, publications,” and servicesfrqvenue
price of admission . '

membership price, dues 7 g
output, in terms of.weighted (3-hours) days of opera-
tions, the weight is the ratio of administrative
expenditures to average expenditures by all museums

change in the stock of exhibit items uvd facilities,
this variable does not acoount for deaccessions

‘annual total earned and unearned income

the average (individual) fpdernl tax rate foil the
population of the state whore the museum ‘is located -

ratio of utilized to total stpck of exhibit items

per capita disposable personal income of the popula-

~tion in the state . .

endowment income

surplus rivenue , "

|
|
{
|

l/All monetary values are in current dollars since the model uses

cross-sectional data for 1971/72.

$
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. \f The coefficient for the*membership.count (M)v;ari-,
able is negative, but not statistically'significant. The sign of |
thls coefficient would suggest that the higher the membershlp count,

. the less llkely a museum is to depend on programs, publications, .
and auxiliary services as a source of revenue. While members aften

receive free admission privileges to some programs and,are 'also

providedgwith some free auxiliary5services, it is‘unliﬁely that an -
increase in membership will result in a decline in the réveﬁue'repre-
sented by equatidn (4). Thus, the preferred;dnterpretation is that
for the presext the coefficient on the variables is not 51gn1f1cant1y

different from zero, although further work is suggested along these

lines. v . -

.

b. Membershlp Count =

. The membership of a museum is 11ke1y to be secularly
stable as a resuit of having prev1ously 1dent1f1ed a-set of inter-

ested individuals who are not likely to change their tastes.ln the

absence of large price, income, T museum operations changes. )
Unfortunately, much of this type of information'is not available in

' the present data set, so the membership count M) relationship was

respecified with the explanatory variables ‘being the changé in,the

"stock of- exhibit items (AS), total revenue {TR), the deficit- surplus

fund (DSF), and current membership dues (PM) The estimated relatlon-
. ¢

ship of equation (5) shows an unexpected negative coeff1c1ent for:

the change in exhibit items aud an unexpected p051t1ve coefficient
for membership dues. O0f the two, only the former has a statlstlcally
significant coeff1c1ent at the 95 percent level of confidence. It<°¢

is possible that the unexpected negatlve coeffrclent for the cnhnge in

exhibit items is due” ‘to:the measure used. Only accessions are -
1nc1uded in the measure of this. varlable as dictated by ‘the avallable
data. The positive coeffmclent for membershlp dues is also not in-

line with expectations. _ e .

, An outward, shift in the demand for memberships.andVOr
a relative increase in the pr1v11eges associated w1th membershrps

takes place, the greater is the size of the museums. operatlons.

.-

.Therefore, total revenue wai:lncluded in the specification. The

. 125 . ) g} .
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- attendance subtracted from it in order to calculate general atten-

-total agtendance (A) as a function of the output level as measured

ueduatlon is a demand function for the output of museums, so that ‘the -

. are expected to be ppositive and the pr1ce coefficient is expected

. ar€ in 11ne with expectatlons, although only the output variable (Q)

estlmated coeff1c1ent was both positive and significant as expected,
but the demand curve was not stablllzed suff1c1ent1y to reverse the
signs of these coefflcrents. The negatlve (and significant] sign

on the deficit-surplus fund indicates that membership increases are
11ke1y to be due to a deteriorating financial eoudltlon ‘of the
museum. Normally one’would want to use the level of promotional
activities (which .may be st1mu1ated by: a deterloratlng financial
condltlon but more directly 1nf1uence ‘the success of a membership.
drive) rather than the deficit- surplus furid, but a measure for this

actlvcty was not available. o .
... .Annual .Total Attendance.  °~ .. ... °* .
= - The conceptual model spec1£1ed a general attendance

- .
'
'
s BN . .
o

f
*

demand function,abut since total attendance must have membership

-«

dance and since membership attendance data were not available (only
membership counts are available by cell 1ntervals), total attend/Jce
was ‘used' in the demand function: Equatlon (7) spec1f1es annual

by the weighted hours of operatlon (Q)., per capita dlsposable per-
sonal income of the populatlon in the State (YD), the change in the .
stock of exhibit items (AS), and the price of admission-(PA). This

coeff1c1ents for the income, output and the change in exh1b1t items
to be negatlve. Equation (7) on Table 23 shows that all coeff1c1ents

has a statistically significant- coeff1c1ent at the 95 percent
confidence level. The overall relationship explains approximately

25 percent of the varigtion in attendance, which suggests that
variation in attendance among museurs is dependent on factors that
are peculiar-to the individual museums. ) '

d.. Pr1ce of Admission

* The pr1ce of admlsgion (PA) 1is spec1f1ed in ‘equation i
(8) as a functlon of the net operating cost per attendee (NCA), and
the ratio of the deficit-surplus fund to the operating budget (DSFR).

.

\
x

126




The estinated relationship is‘similar to the results obtained for
other non- proflt organizations, where the net cost variable was the
dominant factor The coefficient for the net cost per attendee

is positive and statistically significaht at the 95 percent level _
of confidence. The coefficient for the ratio of the deficit-surplus
fund to the operating budget is also .positive and statistically
significant at the 95 percent level. This variable was expected

to have a negative coefficient, since a deficit was expected to
stimulate an increase in the price of’ admission. The positive
coefficient estim te may be a reflection of the cross-sectional

" nature of the data whereby museums of certain types may charge higher
admission prices'and, at the same time, have positive deficit-
surplus funds.

e. Federal Grants

. ) ‘ o
The federal grants in equatlon (12) are Spe01f1ed as

a function of. annual total attendance (A), expendltures on educa-

tlonal programs (CPrg), weighted hours of operatlon (Q,, surplus

revenue (1), and the deficit- surplus fund (DSF). The coefficients

for all the variables are in line w1th expectations, and all are

statistically significant at the 95 percent confidence level,

except for the deficit-surplus fund coefficient which is signifi-

cant at the 90 percent confidence level. The basis for this relation-

ship is the support of federal .agencies of larger'museums,'aS'is'

usually indicated by total attendance and hours of operation.

Expenditures on educat10na1 programs often reflect the degree of

support from the public sector, and thus are positively related

to federal grants. The positive relationship for surplus revenue

indicates an association between the operation of the museum and the

Federal support it receives. At the same time, the'deficit—surplus

coefficient indicates that Federal aid is provided “to those museums

which are having the largest deficits. o

f. Regional Grants

rd

The regional, state, and lccal government grants (GR)
are specified in equation (13) as a function of annual total

. 1532
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attendance (A), the weighted number of hours, of operation (Q),
and per capita disposable 1ncome (YD). Regional grants would be

_expected to increase with both attendance and the weighted hours

of operation, as well as *dispgsable personal income (higher income
increases the ability of state, regional, and local governments to,
support the arts because of an expanding tax ba@e) The coefficient
estimates are all in line with expectatlons, although only those of
attendance and the weighted hours of operation are statlstlcally
significant at the 95 percent confidence level.

g. Private Contrlbutlons

e~ .Private organizations (CPr) are described by equation
(14) as a function of the level of operations (as measured by both
the weighted hours. of opergtion (Q), and expenditures dh educational
programs (CPrg)), advertisipg expenditures (CAdv), changes im the
stock of exhibit items ( AS), the average individual Federal tax
rate for the-qtate (t), and per capita disposable personal income
for the State (YD). Positive relationships were expected between
private contributions and both meaeurés of the level of operations.
The estimated coefficients were positive, and statistically sig-
nificant at the 95 percent confidence level, for both the weighted
hours of operation and the expenditures on educational programs.
The expenditures on advertising also were expected to have a posi-
tive coefficient since such expenditures ‘are intended to promote

‘the museum and its activities, but the estimated coefficient is

not in line with expectations (aithough statistically significant
at the 95 percent confidence level). This negative coefficient
might be the result of the aggregation of both fund-raising and

promotional activities expendituress,.or because of a lag in the

respfnse of contributors which cannot be properly‘measured by the
use of one perlod's data. Another possible explanation might be
found in substant1a1 advertising by those museums which are ex-
periencing a decllne in contributions. All of the above explana-
tions are as yet untested so that more data are needed before this
negative relationship can be fully explained. | ‘

-




The negative coefficient for the change in the
. stock of exhibit items is not surprlslng since a successful and
expandlng myseum might not receive large prlvate contributions
but rely instead on a previously acquired endowment and/or sub-
stantial current attendance. In any cese, the negative coefficient
for (AS) is not statistically significant at the 95 percent level

of confidence. 'The coefficient for the dverage tax rate is posi-
tive though not statlstlcally 51gn1f1cant. This relationship

- meéts expectatlons since the higher the average tax rate, the lower
the price of private tax-deductible contributions. . The negative
income coefficient is not in line with expectations, but is not
statistically significant. This relationship might suggest the
identification of an income measure specific to contributors,

" rather than assuming their incomes are correlated with the average
“income in the’ area. '

h. Foundation Grants

Equation (15) specifies foundation grants (GFn) as
a function of annual total attendance (A), the deficit- surplus
fund (DSF), weighted hours of operatlon (Q), changes in the stock
of exhibit items (4S), and expenditures on educational programs
(CPrg). The individual relationships are too weak and the propor-
tion of variation explained .is too. low te'warrant serious analysis.

i.  Annual Operating Expenditures

Annual operating expenditures in equation (20), are
a function of only the weighted hours of operation (Q). The esti-
mated coefficient is positive and statistically significant at the
95 percent level as expected.

j. Expenditures on Educational Programs

The expenditures on total'pfograms (CPrg), as pre-
sented in equation (22), are the sum of equations (35) and (36) of
the conceptual model. Since it was not possible to'separate total
V expenditures as to free and paid admission programs, equation
(22) was -redefined as a behavioral equation summing equatlons (35)

s
-
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and (36). These expenditures are”specified'as a function of annual
total grants (G), the def1c1t surplus fund (DSF), and the member-
ship count (M). It is expected that the greater the levels of
grants and the Surplus from previous and current operations, the
higher the total expenditures on educational _programs. This would
be the résult of either stipulations by the providers of the grunts
or the current financial ability of the museum to undertake such
expend1ture§‘on its own. The estimated coefficients are in lime
with expectations, even\though the grants coefficient is the only
_one that is statlstlcally significant at the 95 percent level of -
confidence. . : -

The coefficient for the membership count is expected
to be-positive since members are likely to demand a variety of pro-
grams by the museums (i.e., a variety of prograﬁs maytbe necessary
to attract and retain paid members). However, a negative, but statis-
tically not significant, coefficient is actually observed for this
varlable. ' :

k. Annual Cost of ‘Research Activities

Annual costs of research activities of‘equation (25)
are specified as a function of the change in exhibit items (AS
(The data were inadequate for a more thorough inVestigation of this
cost component') The expectation is that expanding nuseums are
vthe ones likely to undertake- research act1V1t1es. More 1mportant1y,
an increase in the stock of exhibit items both stimulates and requires
accelerated research activities. Unfortunately, the estimated
relationship is quite weak. | ~_ I

1. Annual Advertising and Promotional Expenditufes

The annual advertising and promotional expenditures
(CAdv) of equation (26) are a function of annual total grants (G),
the deficit-surplus fund (DSF); and membership count (M). The
estimated coefficient for annual total grants is positive and
statistically significant at the 95 percent level. This positive




" the stock of exhibit items (US).

’ e “".G? 3

relationship was expected 51nce those museums which recelve grants
for Special prOJects are llkély to- 1ncrease their promotlonal

activities with respect to those projects.
fqrvthe’deficip—surplus fund, which is also statlstlcally signifi-

The positive coeff1C1ent

cant, suggests that advertising is 'undertaken if the museum is in a

favorable. financial situation. This is contrary to expectationSQ
It is likely that the inability to differentiate between fund-
raising and advertising expenditures is the cause of the positive

coefficient for the deficit~surplus fund.
m:. Change in the Stock of Exhlblt Items

The change in the stock of exhibit items (AS) is
preseﬂted in equation (32) as a function of endowment incaome (YE),
annual private contributions (CPr), and the utilization ratq‘of
Only the pos tive coefficient
for the utilization rate meets expectations as the other coeffi-
cients are negative, the negative coefficient on endowment income
This anomalous behavior might be peculiar to
d, or the capital accumulation

significantly so.
the cross-sectional data used,
process for museums where acquisition is dependent on the avail-
ability of the item of interest and not strictly on the level |
of available funds. :

o
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© VII. TREND MODEL ESTIMATION AND FORECASTING P

A. Introduction

U51ng the trend modell.. ng approach (see Appendlx C), models

~ were estlmated for selected varlables in each of the followxng art

forms:

For-Profit Theater,
Non-Profit Theater,
.Opera,

Symphony, L
Ballet, | '

Modern Dance, :

All Non-Profit Art Forms Comblned (Excludlng Museums),
Museums.

These models were estimated in order to generate short-run férecasts. .
of the related variabies. Therefore, forecasts of only one and two
years are presented for each variable in each model. In most cases,
the data series terminate in 1974 so that the forecaSts will be for
1975 and 1976, but for some art forms different years are used. This
situation will be described in more detail with respect to each of
the models as they are presented, and is determlned by the composmtlon
of the data source or sources used.

‘Models were estimated from a variety of data sources as 1nd1- _
cated in Table 25. Note that in the cases of Non-Profit Theater and
Symphony, two. sets of models were p0551b1e due to the existence of
alternative data sets.

7 The estlmatlon process was preceded by the identification of
the appropriate data transformatlon and lag scheme for constructlng

' each trend model. The examination of the appr0pr1ate data transforma-
tion was accomplished in most cases by initially computing the auto-
correlations. for both the time series and the series' first differences.
Thése~autoéorre1atioas measure the relationship between a given_obser-“
vation and the previous period's observations for the same phenomenon.
~ Once the autvocorrelations were calculated, 4 .Chi-square statistic
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was computed to test whether these autocorrelations were statistically

"significant at a Sbecified level of confidence. (If the Chi-square

statistic is 51gn1f1cant, then h1gher order differences or other trans-
formations should be used in ca1cu1at1ng the autocorrelatlons ) T.aus,
‘the objective was to identify that transformation which ylelds ‘auto-
correlatléns that are not statlst1ca11y slgnlflcant. )

Once the appr0pr1ate differencing scheme is determined, the lag
structure has to be identified. Overparameterization is often sug-
gested as a means of 1dent1fy1ng the lag scheme for the model This |,
is acco pllshed by specifying. “several models spanning perlods of
varying lengths, and using the shortest period which minimizes the
residual sum of squares. Another approach to the identification.of

/
Mxhé lag structure is to search for a regular pattern in the auto-

o

correlations. ‘ , : ,

‘The problems encountered when using the overparameterization
approach are those of parameter redundancy‘and convergence. The para-
meter redundancy arises because one model m1ght be reduced to a simpler
one by an appropriate transformation. The convergence problems ‘might

occur if non-linear least square procedures are used in-the estimation -

of the model. (This last problem can be used as an indication of the
appropriate lag to use, since a given model which cannot be estimated
because of convergence prohlems, is obviously inappropriate ahd the
number of parameters should be reduced.) | |

The shortcomings of this identification process are related to
the selection of the data transformatlons which will be examined.
Since, ‘the analysis does ‘not rely on theoretlcal foundations, but merely
examines the behavior of a given time series, the choice of the data:
transformation is to some extent arb1trary Thus, it is always
possible that the transformatlon chosen is not the most su1ted one
for the data on hand.

Following the model identification process, estimation was under-’

taken based on the minimization of the residual mean squared error

ﬁhz.l/ Lastly, the model was then used to produce short -term forecasts.

1/ The residual mean squared error is the sum of the squares of suc-
cessive disturbance terms (u) divided by the number of degrees
of freedom. o ’
1:"513
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TABLE 25: DATA SETS AVAILABLE FOR EACH ART FORM -

DATA SOURCES
: P | Theater | Applied American
_ Art Form Ford Commumications | Management | Symphony
> Foundatlon Group= Sciences | Orchestra
’ : League
For-Profit Theater . : - X
L ‘Non-Profit Theater X x' y
Ooera ‘ X
Symphony X 4
Ballet X
‘Modern Dance - X _ o
Museums | " 3/

1/Pu.t 1nto machine readable form by Touche Ross Co.

2/Data used from each of several sources
New York City Cultural Council, Study of the New York Theater - Basic Report,

Part II, January 1972; Council of Economic Advisers, Economic Report of the
Fre51aént 1972; Mbore, T.G., The Economics -of the Amerlcan Theater, 1968;
Poggi, .J., Theater in Amerloa ~The Impact of Economic Forces,‘I§3§; Varlegz.

: §/With.the assistance of the Center for Policy Research. -

i3

N

E/As'reoeived from the Center for Policy Research. -

These forecasts are prodooed in a recursive proceés, in which the
values of the estimatéd'parameters (shown for each model in the -
tables presénted below) are used as inputs, along”with the original
series of observatlons, into a forecasting algorlthm obtained from
the Academlc Computing Center, The University of Wisconsin, Madison.
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:In evaluating these ferecaets, it waS'pdssibie, for selected
variables, to compare the Box-Jenkins‘forecasts with trend pro- -
jections obtained from the Ford Foundation. Such comparisons were,
of course, possible only for forecasts based on data supplied by
the Ford Foundation, but’ since this was the primary data base used,
comparisons were p0551b1e for every model except For- Profit
Theater and Museums. '

‘B. -For-Profit Theater

~ As indicated in Table 25, the estimation of the Box-Jenkins
models for variables .in this art form was based on data assembled
by Applied Management Sciences from a number of sources.' As such,
the data series vary substantlally, in terms of the period covered,
among the several varlables “Table 26 presengs not only the
period covered by the data for each of 15 variables, but also the
estimated model parameters and the estimated standard error of the

1/

disturbance term.

One of two models was used for each of the variables. The
model represented by equation (1) is a three-period autoregressive/
one-periol moving -average model of variations from the series mean,
whereas the model represented by equation (2) is a one-period
autoregressive/three- perlod moving average model of variations
from the series mean: °

and

@ L=y eyt utﬁéfég Upp " Oy Uy T3 U3

wihere

1/The square rogot of t%e estimated mean squared error of the

disturbance term (oh ) o ; \
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/ ; IText Providad by ERIC.

 BESTCOPY AVALABLE

TABLE 26: ESTIMATED BOX JENKINS MODELS FOR THE 'FOR-PROFIT
- . THEATER ' (BROADWAY)1/
Y
Al - 7
Distur-
bance r
¢ . Seties : Standard
Autoregressive Parameters Mean Moving Average Parameters Error | phserved
~ : Rt antiend A - Daca
Variable $. L) @ u 8, 0y o 9, Ipterval
1} Box OFfice Roceipts for Four Week? in ‘ ’ ' . T 1m27-
; Iy , .
Pebruary for ALL Shows In 1966 Dollars | gzg  f-oooee  |-nome- 3335.5 |-.0605 ]-.6717 | .1654 | s03.7 .| 1965:
"2} Box nlliLT_ Rec.etpts for Fuur neeks in v 1927-
Februmy Tor Plays in 1966 Dullars | 6906 | avcee | cceee ¢ ’
(1079's) A .8296 1567.8 .7752 .1465 1668 293.5 1965 ]
. 3) Box Qtfice Receipts for Four locks m ’ _ 1927 °
53&;’3 for Musicals in 1966 Dollars | 6394 foceee  foeeee 1338.9 [-.2095 |-.1549 | -.2124 | 434.9 | 1965
- 4) Estuptod Average Februry Weckly . . . . 1927- .
i Attcndance for A1l Shows in (100!)'5) . 3551 .1720 . } -.1995 1558.1 -.3739 EEL T LD 24.1 1968
; 5) Estimated Average February Weekly 1927-
i “ Attemdance for Plays in (1000's) 8786 | ~---- —uve- 81.0 .7517 L0584 2989 16.8 1968
" 6) Estimated Average February Neekly . , - 1927-
Attendance for Musicals in (1000'5) 1.374L -.2045 ~.1997 91.7 1.0612 S ————- 15.4 1968
7) Average Weekly Audience Size Per ) \ 1927~
Performence for ALL Shows in February |.#705 §1.0050 | .0177 16.9 }1.1450 | ----n | --ee- 2.9 | 1968
in (1000°'s}) i
8) Total Mumber of Performances. for v . 1927-
+ the Season (All Shows) - .4598 3141 -.3247 8841.0 -.1441 EELIT I B e ‘852.7 1969
9) Average Realized Price for ALl . 1927-
Shows - .6441 e N R 5.5110 .5038 -.0715 -.5021 .6 1965
o an =
10) Average Realized Price for ~__ ' 1027-
Plays 1 6851 wmmme | cosea 4.4886 A%72 -.0217 -.2534 .5 1?65
i1) Average Reslized Price for | . ©1927-
Musicals - 8275 " | --ee= | ---=x | 5.3250 | .29%2 |-,4137 A6 | .7 1965
Mu Number of All Shows Playing for 1027-
the Season ) 8705 | ==vemt } wma-- 75.2810 46607 .2720 .1872 11.2 U190
13} Average Rum for Plays Opening During ' N 1927-
the Season {Performances) 1.0459 | -ev-- | ==--- 41,2940 .9082 -,1550 .2642 23.7 1961
14) Average Rum for Musicals Opening "1927-
Puring The Season (Performances) .9939 prmm—— “m——- 1282.4 .9620 .0810 -.0956 125.2 1961
15} Mumber of Theater Weeks on N 1 : 1927~
- Broadway for All Shows .5147 .0189 -.0164 1175.3 -.6022 memes | mese- 83.1 1974

v Data acquired hy Applied mnagemnt Sciences from a number of separate souvces (see footnote 2/ on Tahle 25).
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Of course, the choices between these models were based on ‘the identi-
fication process described above. ' (Note that Table 26 indicates a

2 to 1 preference for the one-period autoregressive/three-period
m0V1ng average model for the variables shown.)

¢

Interpretatlon of the model results as shown in Table 26 is
difficult w1thout reference to the deta11ed modelling description
1presented in Appendix C and to complicated computational ;procedures
'not presented in Appendix C. Nevertheless,’one»can get a feel for
the accuracy of the forecasts from these parameters by comparing the
mean of the series and the disturbance standa~d errot. The mean gives

., one a feel for the magmitude of the variables involved, whereas .the
confidence limits are a direct function of the square of the dis-
turbance standard error (along with the sum of the square pf'the ther
parameter values). | | '

=
U

% Using the parameter estimate of Table 26, sim-year forecasts

' wefe_made for sach of the 15 variables and presented in Table 27.
While considerable variation was found in the data series intervals
used to generate the models, each medel was estimated from the
full-time series available, and these estimates (i.e., those of -
Table 26) used to generate forecasts unlformly from 1962 to 1967 for
all variables. This allows comparisons among the several forecasts
which would not have been possible if forecasts were made independently
for each variable beyond its observed data. serles.

_ Also note that this is the only art form for which forecasts
" were made for more than two years. This was undertaken for two
reasons: 1) no 1ndependent1y generated forecasts were available
for For-Profit Theater for comparison; and 2) the forecasts/of“éix
years provided an opportunity to dlsplay the cycllcal variation
in the Box Jenkins forecasts as opposed;to the monotonlcally
1ncrea51ng or decreasing forecasts of most trend pro;ectlons.

s

~ PBinally, comparisons were not‘made between these forecasts‘and
observed data, since all observed data were used in the estimation
process and the "best" model was chosen on-its ab111ty to track
historical values. Therefore, u51ng the historical values to va11date ’
the model in this instance would involve circular reasoning.
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, . _TABLE 27: FORECASTS OF FOR-PROFIT VARIABLES USING  BOX-JENKINS
MODEL ESTIMATES . .
) YEAR OF THE FORECAST '
Varisble . 1962 11963 1964 1965 1966 1967 |.
I 1) Box Office Receipts for Four Weeks in
: February for All Shows in’ 1966 Dollars 3893.5 3623.9 3503.4 3446.7 3409.2 3384.4
A - o(1000°s) -
- ' 2) Box Office Receipts for Four Weeks in S ' ) :
, February for Plays in 1966 Dollars -1886.4 1571.4 1554.5 1556.7 1558.6 1560.2 [
l . (1000's) ' ‘
3) Box Office Receipts for Four Weeks in !
' l . ) February for M.lsgcals in 1566 Dollars ; 2126.8 1890.1 1665.8 - 1545.6 1469.6 1421.6 f
" (1000's) » 1 ‘ ‘ - .
4) Estimated Average February Weekly . ’ . ", . 4. 155.4 . -
’. l . Attendance for ALl St in (1000's) 163.9 156 .9 1‘53 7, L 153.7 154.5 3
: - AN : . ’
5) Estimated Average February Weekly . . 8 | 9.0 79.3 79.5 .
l Attendance for Plays in (1000°s) 76.6 80.0 78.8 i 7 7 e
6) Estimated Average Febmfy Weekly V . . . i . 92.3 91.8 !
Attendance for Musicals in (1000's) %.1 9.4 %.2 { 9.1 "
” 7) Average Weekly iudience Size Per ' o y ' :
l . R Perfog;unca fgr All Shows in 16.7 - 19.4 g 16.4 | 19.5 . 1§.0 19.6 ¢
. February in (1005’55. b | ,
" 8) Total Number of Performances for et g - ’ . © 8750.1 8802‘.8 8812.3 .
' l e sem TAT S B63.8 | &777.8 1 E789.3 . 2.3 |
| 9) Average Realized Price for ALL 6.06 5.95 | 5.72 " 5.65 5.60 5,57
Shows ' ’ ‘
. '10) Average Realized Price for ¥lays 4.84 4.95 " 4.89 | 4.76 4.68 4,67
ﬁl Average Realized Price for 5.73 5.3 5.43 5.41 5.39 5,38
v l ’ Musicals : _
1 13) Total Mumber of ALl Shows Playing 78.1 80.3 80.4 79.7 79.2 78.7
: for the Season . )
13) Average Run for Plays Opening During 171.8 162.4 173.6 179.6 1%.0 192.6
the Season (Performances) b . : :
14) Average Run for Musicals Opening . 345.9 351.0 356.7 362.3 © 367.9 373,
‘ ' During the Season (Performances) _ . e
'15) Number of Theater Weeks on . . » 31, ) 1151.0 1152.0 1152.7
o Broadway for ALL Shows 1116.1 1131.2 1149.6 .5
1

_ Refcrence to Table 27 shows that, by and large, the projections
I have cyclical properties. Two notable exceptions are variables (13)
and (14) which seem to "explode' unreasonably. “€learly, these fore-

l_ casts lead to substa_ntial erTors over time. Reference to Table 26

-
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. than 1, ~which is indicative of an explosive forecast.

-sates for the trend dlfference between var1ables (1) and (4)

-for each of the/varxables are presented in Table 28. Note that the. -

- .
!

* - [

-

explains why.  In both cases, the sum of §s are near to of'greater

4

Closer inspection of other forecasts demonstrates remarkable
intervariable correspondence. For.example, varlable (1), shows con- o
tinuously declining box offlce receipts and yetvthe correspondlng i
attendance variable (4) shows cyclical behavibr in the forecast.
These would appear to be inconsistent, except that variable (9)
shows a non-linear decline in the prlce of admission which coﬂpen-'

¢’ All Non- Proflt Art Forms Combined (Excluding Museums)

A total of 15 variables wére selected for trend forecastlng with
the Ford Foundation data (i.e., all of the non-profit art forms
except Museums use the same 15 variables)@i/'The model parameters

same model 1s used for all varlables (and, indeed, for all of the
art forms except Museums): a two- perlod auto- regressive/one-period

moving average model. Also note that the obsérvations are hot measured’

as variations from a series mean, but rather the observations are

first differences. This model was chosen so as.,to provide the greatest

number of degrees of freedom consistent wit Zldentlflcatlon and esti-

mation since only nine years of data were.available "

.Table 28 also prgvides one and two- yeaJ forecasts using both
the Box-Jenkins models and growth rates supplled by the Ford Foundation.

- Mean dlfferences between these estimates wdre then calculated for each

variable using the Ford Foundation forecasts as the base. These per-
centage differences range from a negative [24.2 percent to a positive
160 percent, with several differences (5 put Sof 12) be1ng around

10 percent or less. The exiremes are represented by number of sub-
scrlptlons sold and corpus transfers, re pectlvely By and large,

i

o

1/ The Ford Foundation Codes for these ﬂs variables are as follows:
(1) 1160, (2) 1220, (3) 1224-1226, 5/4) 1230, (5) 1250, (6) 1275,
(7) 1290, (8) 2085, (9) 2150, (10)

(13) 2390, (14) 3290, and (15) 314@

320, (11) 2330, A(lZ) 2360,

x
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TABLE 28:! BOX-JENKINS MODEL.ESTIMATES AND FORECASTS AND FORD FOUNDATION GROWTH
MODEL FORECASTS FOR ALL ART FORMS COMBINEDL/
i : A Moving |Disturbance]
Au::)oregresswe Average |. Standard TORKCASTS
amggtcrs Parameter Error :
‘ . ° . Box-Jenkins Ford Foundation Averag&zl
B ‘l é 0 ) = Percentage
Variable 2 1 u 1974/75 1975/76 1974/75 1975/76 Difference
o . - -
' N 1) Total Earned Income -.1890 4249  }|-2.3189 2,829,000 |89,518,060 |90,355,780 }92,058,587 |97,058,587 -10.49
. 2) Private Contributions .6084 .9138 3.2383 1,775,600 |48,320,720 | 56,030,720 |41,550,673 |45,330,123 16.74,
- 3) Foundation Grants 1 .s965 - | -.4302 1.9321 813,370 | 8,033,6% -7.,7526.4.65 N/A N/A N/A
4) Federal Grants 1.2486 .3807 | 1.8741 +501,740 |10,431,680 |15,092,820 | 6,635,859 | 8,373,657 41.20 ,
— 5) Regioual Grants -.2750 0135 f-1:5484 231,830 | 3,823,650 | 3,629,376 | N/A N/A NA
" 6) Total Grants 1.5450 -.2781 2.8464 828,170 |19,661,490 |25,931;140 12,391,545 |13,529,957 43.15
[ . - = T
7) Grants and Endowment Income .7852. °, .5028 -2.0300 1:452,200 |87,870,060 §02,661,000 |71,959,160 }79,261,575 20.63
" 8) T'qtal Artistic Salaries - -.0705 .5974 -2.5385 1,029,100 76,146,660 177,741,890 76{'264.577 81,040,265 -~ 2.22
9) Total Nonartistic Salaries ' . 7016 -.1982 - .‘1360‘ 658:i40 16,275,230 { 16,222,690 }17,539,971 18,884,059 | -12.08
10) Total Nonsalary Costs .3973 1143 -2.4659 1,162,900 | 50,136,110 150,824,420 [49,777,254 |52,855,479 | - 1.66
) . 11) Total Operating Expenditures .1303 .3968 -1.9250 3,778,400 )64,612,100 }67,030;200 }67,200,000 }78,810,000 | - 4.33
. 12) Net After Income and Corpus 1 . ) . -
% Transfers . -.7910 +,5041 3.1391 _ 446,400 2,168,177 | 1,361,068 |- 567,308 {-1,559,711 160.27
13) Deficit--Sul‘nlus Fund -.1256 -.2416 |- .1996 2,446,200 5,845,593 | 6,043,594 N/A N/A N/A‘
14) Average Realizéd Ticket Price L7573 L ~-.5710 2.1972 1457 4.0308 4.0995 4.3880 4.5199 - 9,56
15) Subscriptions Sold® L7215 -.0712 3.1423 172,510 | 1,826,342 | 1,834,855 | 2,087,309 | 2,459,979 | ' -24.20
3 , . .
. vy All estimates were made every nine years of data supplied by the Ford Foundation for the period 1965/66 to 1973/74; all monetary
estimates in 1967 dollars; wodel includes Non-Profit Theater, Opera, Symphony, Ballet and Modern Dance. ;
2 Mean percentage difference between the Box-Jenkins and the Ford foundation forecasts for the 1974/75 and 1975/76 seasons were
> made, using the Ford Foundation forecasts as the base. . :
4
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cost predictions were closer than were incomé and contribution pre-

all art forms combined. Again; however, the greatest correspondence

v

dictions, although grants werte the most difficult revenue sources to
obtain agreement on.

Just over'ﬂalf of the prOJectlons via the Box-Jenkins technique
were less than those via Ford Foundation growth rates, but the
negative differentials were substantially smaller in magn1tude than :
the positive differences observed. This is because of the relatively
h1gh forecasts of grants and "orpus transfers via the Box-Jenkins
technique."

Thus, when dealing with the more volatile variables, substantial
projection differences are observed. It is precisely in these varia-
bles that extrapolation:should be the least su1ted and for which Box- .
Jenkins is ideally suited. Certainly, in the case of corpus transfers,
it is the extrapolation forecast which is most likely to be in error,
since its forecasts are negative.

D. Non-Profit Theater ' o | s .

The first of the individual non-profit art forms to be discussed
relative to trend modelling is the Non-Profit Theater. The variable
list and model selection procedure parallels that of the All Art Forms
Combined model above. Therefore, the format and context of Table 29 :
for the Non Profit Theater parallels that of Table 28. ‘

The range of differences between the forecasts of the Box Jenk1ns
models and the exponent1a1 growth rate models extends from a negative
difference of 80 percent (total earned 1ncone) to a positive difference
of 74 percent (corpus transfers) Nine out of the 12 ‘comparisons
indicate that the Box-Jenkins models project quant1t1es less than those
of the growth models, and only three oﬁ-the differences are less than
10 parcent. This indicages that the correspondence between the two
forecasting techniques is less for this individual art form than for

is for cost items as opposed to revenue items. In fact, the forecasts
for non-artistic salaries are extremely close on average, even though
different trends are evidenced between the two medels.
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TABLE 29: BOX- JENKINS MODEL ESTIMATES AND FORECA

o

78 -AND THE FORD FOUNDATION GROWTH

Ve

’ Moving " Inistirbance . ‘
Autarogress ve Average | Standard FORECASTS
" Parameter Error
- [ Rox-Jenkins Ford Foundation Average-! 2/
¢ 7 ¢ 0 Al Percentage
Variable 1 2 1 % 1974/75 1975/76 1974775 1975/76 Difference
1) Total Earned Income .8689 -1.1606 .03303 2,866,100 5,907,600 9,865,052 13,980,194 |14,417,215| -80.04
2) Private Contribut‘ibns -.1072 °.3660 -2.1702 _749,016 4,028,825 { 4,828,824 | 4,583,779 5,02_1',209 - 8.44
‘| 3) Foundation Grants .6733 - 3731 2.9821 247,180 | 2,815,310 | 2,560,656 N/A N/A N/A
4) Federal Grants -1.0014 - 4276 -2.9942 158,540 | 1,333,060 | 1,134,990 | 1,694,020 1,935,722 -31.34
S) Regional Grants - .3607 .5778 -2.6232 . 86,386 | 1,107,024 { 1,013,531 N/A N/A v N/A
6) Total Grants 1.5484 - .5703 1.7141 374,380 | 4,936,839 5.797,342 .3,439,201 | 3,812,733 32.44
7) Grants and Endowment Income , | 1.4070 - 4N 2.4457 666,290 - |15,334,890 {19,250,020 |11,046,739 |12,251,828 32.63 .
=t [ -
3 8) Total Artistic Salaries / - .2845 .5574 -3.1524 427,980 8,467,559 | 8,548,576 | 8,353,676 '8,689,243 -51.57
9) Total Nonartistic Salaries 1.0899 - .5110 -3.6297 53,617 4,229,582 | 4,121,451 | 4,184,744 | 4,444,951 - .16
10) Total Nonsalary Costs,_’ L7271 - .7101 - 1138 1,727,400 | 8,036,372 | 8,488,750 |12,302,582 1&,760,484' - 3.3
é 11) T-tal Operating Expenditures .7769 - .5495 - .1399 3,187,400 22,881,140 |22,285,810 }28,941,448 30,018,.647 -30.54
&12) Net After Income and Corpus _ , . ot
'Transfers 7 o -J1190 | - .7831 -5.3688 328,000 § 455,674 148,068 87,281 70,068 73.94
13) Defxcxt--Surplu Fund .2036 - .1461 | 3.0120 217,490 .637,209 648,524 "N/A_"”‘ “N/A- . N/A
14) Average Real_lfed Ticket Prict | .9793 -1.2278 .2786 . .4439 2.6049 3.5709 4.99p5 5.1035 -63.44
15) Subscrxptwn;[SoldA .6956 - .3338 4128 35,951 243,426 236,438 272,097 291,693 '. -17.419
1/l\ll estimates were made using nine years of data supphed by the Ford Foundation for the period 1965/66 to 197’5/74. all monetary
estimates are in 1967 dollars.
2 Mean percentage differences between the Box-. Jenkins and the ford Foundatlon forecasts for the 1974/75 and 1975/76 scasons were
made, using the Ford Foundation forecasts as the base. :
153 - 159
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" Group to the Ford Foundatlon data base Such update 1ncluded two more

- and for only 21 non- profit theaters. The results of using this data

E. Opera

Touche-Ross Co. prepared a partially updated Neﬁ Profit Theater |
file by adding 1nformat10n supplled by the Theater Communlcatlon

years - of data, but for only eight of ‘the varlables shown on Table 29
base are shown on Table 30. Unfortunately, the reduced number of

theaters and the varying forecast years make line-by- -line comparisons
between Tables 29, aad*SO d1ff1cu1t. In any event, only in the

instance of Rogional Grants did the trend established on Table 29 using
"~ the Ford Fcuncatlou data not continue. on Table 30 when u51ng the '

Theater Communlcatlons Group update. " This is prQbably due to the
fact that a noticeable upward displacement in the data was observed
for this variable when adding the additional two.yedrs of data. This
created the positive trend displayed on Table 30 as opposed to the
negative trend on Table 29, aﬁd-is probably the result of not being
able to repeat a series of detailed Ford Foundation data editing |
steps ‘for the last two observations (i.e., the Theater Communications

Group update data).

When examining the two sets of forecasts for Opera, a different
pattern is displayed than formerly. That is, Table 31 shows that
the correspondence between the two sets of forecasts is much closer
than that displayed for all art forms combined, rather than being
further apart as was the case for-Non-Profit'Theater. While only
ten of the 15 variables were-forecast'by both models, the range of .
forecast differences was from a negative 37 percent in the case of
total'grants to a positive difference of 25 percent for private
contributions. Only three of the differences were within ten percent
of each other, but seven were within 20 percent. Eight of the ten
were negative differences, indicating that the Box- -Jenkins model
consistently forecasts values of lesser magnitude than does the
exponent1a1 trendlng Again,-however, the two sets of’forecasts
are closer for cost items than for revenue items.
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TABLE 30: BOX-JENKINS MODEL

.

hd

ESTIMATES AND FORECASTS FOR NON-PROFIT THEATERY/

Moving Disturbance
° Autoregressive Average | Standard
Parameters Parameter Error mfAﬂS
Variableg-/ ‘1 #, : 9 3;1 gox-Jenkins
+ ' . 1967/77 ' 1977/78
Total Earned Income -.2938 -.3632 -2.6487 365,640 .10,725,640 } 10,667,780
Individual and Cotp. Donors ~.1460 . 5461 2.2555 122,810 1,142,199 1,381,845
Private Foundations Income .5902 .1067 1.9817 151,800 | 1,265,612 l,.285,628
Federal Government Income 6233 | 0257 .2129 170,690 1,172,584 | 1,172,836
State and City/County Govt. Income .2316 -.0747 - 2447 /1/16,960 616,653 617,364
Total Unearned Income -.3984 .7037 -2.2287 247,920 5,066,684 5,621,333
Artistic Salaries/Fecs . -.5554 .4692 -2.6070 | 308,200 4,559,672 | 4,850,815
Total Operating Expenses 0056 -.0492 -2.5982 474,750 16,781,260 | 16,752,740

Y Ali estimates were made using eleven
- years of data from the Theater Commmn

years of data on 21 theaters--the Ford Foundation data plus two additional
ications group (prepared by Touche-Ross Co.).

171

2/ The numbers in parentheses following the variable names reference the variable's position on-'l‘able_ 29.
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TABLE 31: BOX- JINKINS MODEL ESTIMAT AND FORECASTS AND THE FORD FOUNbATION GROWTH
MODEL FORECASTS FOR OPERA-

¥

Moving |Disturbance =
Mitoregressive Average Standard : FORECASTS
i Parnascters Parameter Error T :
. n Pox-Jenkins __Tord Fowdation Iﬁ::::::%lge
Variable - * #$2 & | S [wrs ursize | 1omsrs [1975/76 | bifference
1) Total Eamed Income 3.8556 |- .2239.  |3.6916 ~509,480 | 23,803,810 | 23,705,230 | 25,056,341 | 26,993,607 { - 9.56
"2) Private Coutributions 1.0207 339 |1.7580 1,152,200 | 17,255,380 | 21,993,420 | 13,861,030 | 15,510,354 | . '25.17
3) Foundation Grants 2361, |- .2161 | .3587 340,290 | 1,461,738] 1,458,208] WA | N/A N/A
4) Federal Grants . 4600 | .2035 | 2.5059 160,800 | 1,954,063 | 2,004,104] N/A N/A N/A
'5) Regional Grants 2 .3800 | .2328 f2.3404 30,954 | SAL,547| 4sa,404| N/A N/A N/A
6) Total Grants | 2602 |- .0897 |2.7451 290,600 | 2,549,455 ) Z,532,749| 3,269,661 3,607,529 -37:09
7) Grants and Endowment Income 4415 .7590 .4048 2,376,900 | 21,257,230 | 23,332,800 | 19,377,824 | 21,942,091 7.33
[ 8) Total Artistic Salaries -.8565 .3045  }1.8625 1,046,400 | 16,860,140 | 17,411,010 | 18,103,367 | 19,596,098 |  -10.00.
9) Total Nonartistic Salaries .3989 -.2533 | .1670 203,560 | 3,986,901 | 4,029,998) 4,505,648 | 4,954,501 -18.00
"10) Total Nonsalary Costs .6058 473 | 1465 1,064,900 | 11,927,620 | 12,249,330 | 11,632,707 | 12,571,932 | - .11
11) Total Operating Expenditures | -.1628 | 0939  12.9965 1,090,400 | 40,497,740 | 40,492,740 | 43,912,206 | 47,882,300 | -13.34
‘ / 12) Net After Income and Corpis ' ‘ » — ¢
' Tiansfers .. 0985 |- 745 | .2799 932,310 | 1,712,951 . 909,509| N/A N NA
w—
13) Deficit--Surplus Fund -.0282  [-1.5720 | .6857 | 1,131,400 | 5,841,211] 4,952,578] N/A N/A ‘N/A
"14) Average Realized Ticket Price | .2254 T 3383 |2.5853 - .2299 7.3302 7.3104 7.6000].. 7.7961 - 5.16
Is) Subscriptions Sold ' 0660 L0364 | L1310 T10,800] sn,sza| o m,eo|  aaamaz) ) ss2,7se) -sez

1/All estimates were made using ninc years of data stmplled by the Ford Foundation for the period 1965/66: to 1973/74 all monetary
_ estimates are in 1967 dollars.

% Mean percentage differcnces between the Box-Jenkins and the Ford l‘-oundatlm forecasts for the 1974/75 and 1975/76 seasons werc
made, using the Ford Foundation Fforecasts as the base.
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“F.  Symphony | T | N

a

Table 32)presents both sets of forecasts for symphonles, again
based on data supplied by the Ford Foundatlon for n1nef€oﬁﬁecut1ve

‘ yea2§. In this 1nstance, 11 of the 15 var1ables for whlch Box-

Jenkins forecasts were made also had growth rates- supp11ed by the .
Ford Foundation. A quite different pattern of .forecast comparisons '

. is evident from Table 32. All of the positive differences except
_one are very large (tanging from 33 percent to 67 percent), and all
- of the negative differences are very small (only one negative.

difference is greater than 10 percent) Actually, what makes the
pattern dlfferent is the strict dichotomy of difference sizes

rather than the identification of item$ associated with negative

and positive signs. Agaln the cost items forecasts are always very
close in value, w1th ‘a tendency for the Box-Jenkins forecasts to be
less than the extrapolatlons, whereas the forecasts of revenue items
are quite different, with Box-Jenkins forecasts being the larger.

Additional data on symphonles were obtained from the Center
for Policy Research. These data were edits of the American
Symphony Orchestra League data on 17 of the over 100 symphonies
reporting to them. The data supplied, covered a 26- -year period from
the 1949/50 season to the 1974/75 season. Table 33 presents the

Box-Jenkins forecasts of all 11 variables supp11ed to Applled Manage-

ment Sciences.

Since many more observations were available in this data set,
two different models were attempted and the '"best'" was chosen based
on the sizes of the disturbance term standard errors. The models
attempted were a three-period- autoregresslve/one perlod moving

‘average model of variations from the series mean and a one- period

autoregressive/two-period movlng ‘average model of variations from

the series mean. Seven out of the 11 variables achleved better

results with the first of these two model speclflcatlons.

While two-year forecasts are made for each of the variables,
little comparative evaluation can be done because of the non-
correspondence of the sample (and in some cases, variable definitions)
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TABLE 32: BOX-JENKINS MODEL ESTIMATES AND. WRECASTS AND THE FORD FOUNDATION GROWTH
' MODEL FORECASTS FOR THE SYMPHONY

2

2]

-

. : :
; ‘Moving | Disturhance] :
S . -Box-.Jenkins ~ Ford F&Iulation ' Avorﬂgeﬂ
| aniable - 4 ) & . | & | T fiowgs | 115t | birterence
1) Total ¥amed Income 2623 | 3700 - |-2.106 521,60 140,612,720 | 41,389,300 | 39,700,163 } 41,429,916 | - .95
2) Private Contributions 2.093 | .o0z4 2.8971 | 1,415,200 _zs.o:s?,aio 36,417,330 | 20,022,806 | 21,439,219 |  33.62 -
3) Foundation Granst ~.1z83 | -.od2z |- .34 1,621,700 | 260,573 | 264,696 [ WA N/A NA
4) Federal Grants > 2.8540 | -.3102 2,828 517,070 | 2,461,93 | 5,242,504 | N/A NA N/A
[ 5) regional Granes 3404 | -7om |- .4331 176,210, | 1,294,556 | 1,169,915 | WA N/A N/A
) Total Grants - 1.5078 2562 2.2808 623,350 | 7,175,392 10,741,310 | 4,017,752 | 4,278,040 | 53.73 .
7) Grants and Endowment Incomse 6716 .2148 25951 | 1,105,400 | 34,363,220 | 35,653,410 | 34,133,573 | 37,057,797 | - 1.65
8) Total Artistic Sslaries - 8162 | -.0140 2.0883 965,020 | 42,390,340 42,949,310 | 43,013,288 | 45,370,407 | - 3.57
- 9) Total Nonartistic Salaries hess | .2ss8 |- .02 | 236,30 | 6,087,496 | 6,000,571 | 7,093:485| 7,528,741 | - 5.83 '
10) Total Nonsalary Costs . 9561 -.5698 |- .4420 728,510 | 17,796,700 | 17,215,920 | 20,103,014 | 21,318,241 | -18.30
11) Total Oprating Expénditures | -.2846: 7476 |-2.4175 1,240,100 | 78,556,750 | 81,263,620 | 77,461,408 | 82,313,591 | - 0.10
» 12 ﬁ:nﬁié‘iz Incone and Corpus | | ooas -.3389  |[-2.9164 | 252,740 | 2,641,999 |- 661,249 1,748,815 1,566,515 | 66.87
13) Deficit--Surplus Fund | .5492 -.2616 2043 |- 746,250 | 2,554,954 2,417,136} N/A _N/A N/A
14) Average Reallzed Ticket Price | .63758 | .0063 = | 3.3345 |~ .0416 2.9268 2.9259 3.0164 3.1054 - 4.60
15) Subscriptions Sold . 2.0558 4413 3.5810 224,440 | 2,536,980 4,812,440 1,288,660 |1, 555,632|  61.30
P T

l/l\ll estimates che nade using nine years of data supplied by the Ford Foimdation for the period 1965/66 to 1973/74; all monetary
éstimates are in 1967 doliars.

2/ Mean percentage differences between the Box-Jenkins and the l‘ord Foundation forccasts for the 1974/75 and 1975/76 seasons were
mde, using the Ford Foundation furecasts as the base.
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' TABLE 33: - BOX-JENKINS MODEL ESTIMATES AN

. -

»

.

D FORECASTS FOR SYMPHONIESY/

) Autoregressive Parameters §evrievs. Mean m;f‘;li“g:g:‘gge { Dl’si:ﬁglz:;lce Forecasts : :
Variable . ¢ 2 4; [ 01’ 02 o w7s/76 | 1976/77 1
“1 1) Total Gross Earned Incowe | .3387 .6332 .0081 -7,802,500 _\‘Qi.zzao ----- 680,880 |29,947,460 | 31,575,340 ' g
2) Endowment Incowe 1.0.385 SRR -1,413,100] - .7881 .5022 376,300 | 7,967,856 | 8,328,914
3) 'l’otui G.rants. Endowments, )
© Cammpaigns and Projects .
Income 1.8790 -.7524 -. 1344 13,583,060} 1.1508 | ----- 1,818,100 {30,422,960 |31,198,660
4) Total Gross Hxpenditures  |1.1964 .1804 -.3732 216,500,000) - .2717 | ----- 1,428,400 [61,663,250 |63,664,910 '
5) Average Weekly Snlai'y ) T . L |
* (Artistic Personnel) .9788 - e 479.8100 9234 -1.2058 4.78 307.9695 | 311.6282
: '6/]“/th Cost of Qperation .3584 .(879 .0405 192,636l -1.3333 | ---- 892,28;) 32,775,540 134,653,180
/) Net Cost of Operation 4
Per Attcn}«lce . 0490 wewam f . wsems 5.3300 - .2620 - 146._5. . .19 4.78 4.81
) 8) Price of Axlmissio;l .4376 .1622 2586 4.8466 - L0009 | -mee- ;20 4.45 447
f}s) Annual Total Attendance | .4990 4558 1324 1,353,900 - .4735 | ----- 255,170 | 6,719,075 | 7,020,696
10) &nl‘)er of Plays | 0010 | ee--- ] meme- 2194.9 .0989 3236 10.40 1649.83 1654.74
’. 11) Length of Season -.9635 7528 ~.7157 654.69 - 1.2199 | 12.40 823.52 | 825.79

l-/F.:stilmtes are based on Amcrvican Symphory Orchestra League data for 17 symphonies over 26 years (1949/50 to 1974/75) supplied
by the Center for Policy Research; all monctary estimates are -in 1972 dollars.
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with the Ford Poundatlon data.~ Validation must await the acquisition
.of historical data subsequent to those employed in thie model esti-

~

mation. All of the forecasts are, however, internally consistent
as expected. ‘o a

» .

G. Ballet - . Y
Box-Jenkins forecasts were made for Ballet using the Ford

Foundatlon data base. These estimates were then compareﬁ to the .
_forecasts made by u51ng the Ford Foundation growth rates. In 12
out of the 15 variables, a comparison between forecasts was possible—
as shown on Table 34. The percentage forecast differences ranged |
from a negatlve 41 percent in the case of Federal grants to a’ '
_p051t1ve seven percent in the case of grants and endowment income.

L

The pattern of comparlsons between- the two sets of forecasts
. for Ballet is distinctive. Even though the small percent error for
corpus transfers is due to very large offsetting differences for
each of the forecast years, the pattern is truly distinctive in
that nine of the 12 differences are negative, and the negative-
differences are larger in absolute value than the positive differ-
ences. The Box-Jenkins method for Ballet forecasts lower values for
expenses than does extrapolatiomn, as. expected but many of the
revenue items are also associated with negative differences. Not
only are the revenue differences negative, they are more negatlve
(greater in absolute value) than the exqendlture variable differ-
-ences. Thus, wh11e larger differences for revenue items were
expected, the 51gns of these’ differences were not expected and
represent a reversal of the pattern established by all other art

.-

forms.

H. Modern Dance

=

It ‘was originally intended that forecasts would be made for
. Modern Dance organizations, but this was found to be unrealistic.
Tirst of all, only three-usable organizations were present in the

)

.
<

\ . N

17

In addition, the monetary estlmates are in 1972 constant -
dollars, rather than 1967 constant dollars. 7

2
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«
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TABLE 34:

1
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3

BOX-JENKINS MODEL ESTIMATES AND FORECASTS AND THE FORD FOUNDATION GROWTH
MODEL FORECASTS FOR BALLET1

Moving Disturbance
Ault,oregxtt::i:ve Average Standard FORECASTS
arame Parameter Errvor
. Pox-Jenkins Ford Fowxlation ,\ve'mge-z-/
Variable - Percentag
¢ (7] 9, ) ercentige
‘ : 4on 1 “ 1974/75 1975/76 | 1974/75 | 1975/76 _ iDiffercnce
-1) 'Total Farned Income L4559 . 31385 -3.0123 158,460 8,106,916 8,055,734 { 8,905,310 | 9,801,451 | —-15.74
2) Private Contributions 7877 .2631 2.0101 356,640 [2,910,481 | 3,033,898 | 3,168,025 | 3,717,329 | -15.07
3) Fowndation Granst .2350 -1.1682 4.0629 178,910 1,219,042 792,770 N/A N/A N/A
4) Federal Grants -.5371 - .7979 - .3476 130,340 464,250 611,182 711,402 806,480 | -41.14
§) Regional Grants -1.3001 - .4961 -2.4773 34,300 152,622 167,351 N/A N/A N/A
6) Total Grants -.0423 - L0874 - .1260 449,280 1,374,136 1,376,036 | 1,592,181 1,805,120 -23.53
7) Grants and I.mlownt Income - . 2995 1.0912 ~2.1234 472,500 7,956,102 8,840,795 § 7,309,643 | 8,291,693 7.2 .
8) Total Artistic Salaries 1.6805 - .3865 1.9985 238,210 [6,938,642 | 7,850,464 | 6,523,381 | 7,264,894 6.77
9) Total Nonartistic Salaries - .2805 .3601 - .27%9 66,254 |1,459,538 | 1,468,895} 1,679,913 ] 1,944,435} -23.76
10) ‘fotal Nousalary Costs L1540 .1005 2.4764 178,550  |4,779,858 | 4,771,533 | 5,227,787 | 5,614,434 | -13.51
11) Total uperating Expenditures - |- .5207 , 5689 -1.8151 438,850  [11,540,120 |14,550,010 15,838,042 17,557,262 | -14.80
12) Net After Income and Corpus
‘Iransfers -1.4691 - L3591 -1.3810 196,420 670,008 124,162 429,461 314,507 6.32
13) Deficit--Surplus Funds 1715 - .7517 - .1798 620,260 |1,019,311 | 1,419,250 N/A N/A N/A
14) Average Realized Ticket Price 4372 - 6232 .1198 .3149 ;4.8683 4.7502 4.9774 5.2488 -6.32
- i | - i .
15) Subscriptions Sold .3588 . 5058 -~ 3.0534 5238.9 88,206 91,216 100,268 123,904 -24.97
' /s

l/I\II estimites wore mxle using nine years p[ data suppiied by the Ford l-omdutwu for the period 1965/00 to 1973/74; all monetary
estimates are in 1967 dollars.

2 Mean percentage differences between the Dox-Jenkius and the Ford Foundation forecasts for the 1974/75 and 1975/76 scasons were
made, using the Ford Foumdation forecasts as the base. ‘
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'standard error of the disturbance term. In four out of six in-

 Foundation data no independently generated growth rates are

Ford Foundation data base and many of the variables for these
organizations had as few as five observations which precluded
Box-Jenkins model estimation. At the same time, a number of
variables had data gaps which invalidate the Box-Jenkins modelling
procedure. - ' |

I. Museum

The final type of arts and cultural'organizatiOnS~for which
data were available to estimate trend models for individual varia-
bles was Museums. Applied Management Sciences, in cooperation with
the Center for Policy Analysis, acquired annual data from 14 sepa-
rate museums for the period 1950-1970. Thus a time series of 21 |
observations became available for trend modelling on six variables.
The results of these modelling efforts are presented on Table 35
for the six variables.

Two models were attempted for each variable. a two-period
autoregressive/one¥period moving average model of variations from
the series mean and a one-period autoregressive/two-period moving
average model of variations from the series mean. The choice
between the two for each variable was made on the basis of the

stances, the second of the two models fit the '"best."

Since the model was not estimated on the basis of Ford

available for comparison. Nevertheless, it is interesting tlat

the one- and two-year forecasts for each of the six variables in-
dicate a remarkable stability. Some increase is predlcted for each
variable, but all are less than -three percent, except for state and

local governmental grants which is expected to be the most volatile
of the six. Revenues- are predicted to grow 'y 2.6 percent whereas
_ costs are axpected to increase by only a quarter of a percent.

Thus, the net income position of the museums is predicted to im-
prove. Finally, it is interesting how stable the annual private
contribution predictions are. While some increase is predicted, it
represents onlv a 0.15 percent change. '
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" TABLE 35: BOX-JENKINS VODEL ESTIMATES AND FORECASTS FOR THE MUSEUM TIME. SERIES-I—[

. 'Dlsturbmca
Autoregressive ot Moving Average
Pnraﬁeters Sories Memn Puromoters s"i’:url::d Forecasts v
. . .2/
- . . A Percent~
Variable ¢ ¢ u 01 2 L 1971 1972 Change °
: 1) Aunual Total Earned snd ' : : .
Unearncd Income 1.1002 -.0858 -27,212,000f 4212 | --<--e- 3,993,400 | 38,708,610 |39,758,700 2.0
2} Awunl Total Costs : .9852 | -e-e--- 43,200,000] 10,28t 2754 11,970,000 {36,744 ,400 136,840,050 | 0.26°
3) Total Funds .5075 .5179 -89,105,000]-1,1568 | ------- 9,667,200 |85,938,060 {87,580,050 | 1.91
1 4) Annual Totll_ Grants 1.0313 | ------ - 4,021,400{ 1.0161 .3139 ‘ 2,1‘!3,100 12,308,630 |12,568,100 2.11
- 5) Annual State and local . .
Goverrment Grants 1.1312 ] ~e=me-- 4,116,300] .9047 .3562 256,540 | 8,009,270 8,520,036 6.38
6) Anaal Frivate . . . . _
Contributions 9466 | ---e--- 56,729,000] .7649  }-.1055 2,339,400 | 5,521,620 | 5,529,705 0.15

y All estimates werc made using data ohtained from individuai museums by Applie?l M:magcmnt Sciences and the Center for Poliéy»
Research. ‘These data covered a 20-year period (1750 to 1970) ‘or 14 museims and all monstary figures arc expressed in
1967 dollars. ) ’ .

o Percent change from 1971 to 1972 using 1971 as tho base ‘year.
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VIII. SUMMARY AND CONCLUSION

A, Introduction

In order to establish the reactions and responsive behavior of
various types of arts and cultural organizations over the economic

~ cycle, the component parts of each organizational type iust be

‘examined in detail. For example, a comimon theme throughout this
study has been the allegation of negligible productivity gains for -
the performing and visual arts organizations and a concomitant
upwarad éressﬁre on the salaries and cost of personnel'and equipment.
This is contrasted with the rigidity of the price of admission either
on "moral" grounds or because of competition from the mass media.
Thus, it is claimed that art organizations are being squeezed by.

" the increasing cost of operation and as a result of their reluctance
to raise the price of admission in order to increase earned income.
It is suggested that the financial difficulties of these organiza-
tions are not unlike those of the handicraft'industry which is
""technology staghantﬁ_and must compete with mass pfoduced substi-
tutes. ‘Furthermore, given the goal of maximizing attendance at a
planned zero profit level set by most of these art organizations,
reserves may not be built up in '"good times" to heip carry them
through the '"bad times." Hence, a substantial'reliance would be
placed on unearned income sources, both public and private.

These unearned income sources may often represent the only
cushions in times of financial difficulties for art organizations,
in addition to being viewed as subsidies to offset part of the costs
of operation. The significance of this type of income has certainly
increased -since 1965, when the National Endowment for the Arts, as
well as moSt of the State Arts Agencies, were estab}ished{ This
year also saw an increase in the role of foundations as the Ford

Foundation jntroduced‘its Symphony Program=

This brief outline of the perceived financial state-of-the-art
organizations suggects two interrelated questions for the policy-
‘ makers, as well as curvent and potential contributors: |
° what actions should each type o> art organization
undertake so that it can both achieve its declared

objective(s) and at the same time avert financial
difficulties, and .

4
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In answering these two questions, still others'are raised for

what actions should the contributors, both public and

private, undertake to assist various types of art
organizations in the above task?

¢ach type of art organization:

What are the -effects of economic fluctuations at the
national and regional levels on attendance? (e.g.,
What are the effects of changes in the per capita
disposable income and the unemployment Tate on attend- .

ance?)

How responsive is attendance and earned income to

~variations in the price of admission? -

What are the effects of changes in the prices of
complementary serv1ces, substitutes, and factors
such as the crime rate on attendance?

What is the effect of inflationary pressures on the
cost of production and in turn the price of admission?

What are the factors that determine the various com-
ponents of public, Federal, state, and local, grants,
to what degree are these grants 1nterdependent, and

how sensitive are they to. economic fluctuations?

What are the determinants of private contributions,
and how sensitive are these contributions to changes
in economic conditions (wealth and income effects, as
well as changes in the tax rates)?

 What determines the level and the recipient: of founda-

tion grants? Are these grants the last resort for
failing art organizations? :

The next logical step is to decide what analytical techniques can
be employed in order to address these andtother questions, and to

decide whether such questions even need to be answered in order

to provide policy guidance for the Arts Endowment.

B. - Methodological Approaches - - | =

In order to address these questions, two separate but related-
_approaches were attempted. The first was the development of

behavioral models which, when fully estimated, would describe

organizational reactions to a number of specific influences, “and
be useful for policy decisions by produCing’both long- and short-

term ferecasts.
the behavioral modelling by generating short-term trend forecasts.

using a Box-Jenkins approach. While there is some truth to the
contention that these two approaches are substitutes, in reality
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the two approaches‘are more complementéry than substitutes. 'Trend

projections are short-term and involve unconditional forecasts,

whereas behavioral model projections are long-term and involve con-
ditional forecasts. Both can be used either jointly or separately

for policy making.

1. Econometric Modelling

The development of behavioral models using-econometrié
technlques involved three individual tasks: (a) conceptual model
development, (b) data base acquisition and preparatiun, and (c) model
estimation and analysis. BEach cf these tasks will be briefly
described, in turn.

a. Conceptual Model Development

While the design of an econometric model gin be char-
acterized as the expression of the key-behavioral (structiral) rela-
tionship of the economic unit being copsidered in terms of mathe-

matical relationships, the process is not straightforward. First,

the behavioral relatlonshlp to be modelled must be discerned either
by direct observation, by reference to the previous research efforts
of others, or by translating the descriptions of experts (non-
econpmic) in the area.

In the present case, the last'two-sourccs were used
almost exclusively A thorough literature search was undertaken

‘and a panel of expert arts and cultural organlzatlon consultants was

convened three separate times during the model bu11d1ng tasks. As

described earlier, these experts included:
%
° Mr. Thomas Fichandler, who is currently the
Executive Director of the Arena Stage, the
President of the League of Resident Theaters,
and the Vice-President of the Washington
Drama Society.

° Mr. James Morris, who is currently the Director
-0f the Division of the Performing Arts atc the
Smithsonian Institution. Mr. Morris' past
. experlence includes a wide and varied back-
. ground in the performing arts.

@  Mr. Donald Nicholas, who is currently the
Deputy Director of the Virginia Museum of Fine
> Arts. His main activities are in the area of
business management.

155 14y

\,




_seven separate art forms can be determined. It was originally

'The art forms included were:

In addition, Mr. Harold Horowitz, Director of the Research Division,
National Endowment for the Arts and Mr. David Waterman, a Research
Economist in the Research Division participated inrthese meetings..

The choice of which of the known relétionships to be °

included in the modelling effort must then be made on the basis of
the questions to be answered. Relationships that are not reLevant
to the hypothese to be tested, dr are not necessary to establish

other relationships that are, can be excluded from the set of ma the-

matical relationships. In other words, each model was tailored to
the set of hypotheses or policy questions deemed most important.

Once_thé relevant structural relatioﬂships have been
identified, the decision can be made regarding the art forms to be
modelled. That‘is, on the basis of the structural relationships
identified,lf'the number and types of models necessary to c@ver the

intended . that four models would adequately cover the range of art
forms, but after full consideration, it was decided to-construct
a separate model for each type of arts and cq}tural’organizations.gl

For-Profit Theater

Non-Profit Theater ‘
'Symphony | ’

Opera

Dance

Ballet

Museun

In most.of these deéisions, the'data also played
a very importan. role. The'nature of the data will influence both
the range and types of relationships to be modelled, as well as the

/a1s0 important in making this decision is the gvailability and
nature of the data for each art form, see beloy. ‘

Z-'/In addition, an attempt was made to model all non-profit art forms
combined (excluding museums), but the results were less satis-
factory than with individual models. . .
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techniques used %o statistically estimate the relationship.l/ It
was determinedm&pite-early that a primary reliance would be placed
on aggregate -time-series data to the exient possible. In this
manner, lagged relatlonshlps could be modelled and first dlfferences

could be used in the specifications.

fHaving acquired all the necessary information, seven
conceptual models were designed--one for each type of organization--
which incorporated those relationships relevant to the hypotheses
to be tested or policy ,questions to be answered and which were struc-

‘tured to accommodate as closely as possible the data that were avail-

able. Care was taken, however, to ensure that the conceptual models
are complete and sufficient to provide guidance in the future col-
lection of data in spite of the current lack of data. That is,
conceptual modelling was completed for model components where data
do.not currently exist, and important variables were“specified in
relationships even though measures for them were not currently avail-
able. '

b. Data Base Acquisition and Preparation

The second step in this approach was to acquire as
much data as p0551b1e and to prepare data sets for use in generat-
ing statistical estimates of the relationship described by each of
the conceptuai models. A number of data sources were identified
and data acqulred accordlngly

(1) For-Profit Theater

Time series data were acquired'from a number of.~
sources and compiled by the staff of Applied Management Sciences.

Of primary importance was the Black Report (New York Cultural Council,

A Study of the New York Theater); Baumol and Bowen {(Baumol, W. and
Bowen, W., Performing Arts-The Economic Dilemma); Moore (Moore, T.G.
The Economies of the American Theater); Poggi (Poggi, J., Theater
in America: The Impaet of Economic Forces); and’data from various
issues of ‘Variety Magazine.

[

H

l/A discussion of this point will be founc, below.

- 186

¢

N




‘with the correspondlng organlzatlons on the Ford Foundation File.

- League data would prove useful in at least. partlally verlfylng the

of individual “museums through the joint efforts of Applied Management

_ =3
(2] Non-Profit Art Forms (Excluding Museum)

The nine years of data from the 'Ford Foundation
constituted the most important data base acqulred for Non-Profit
art forms (excludlng museums). A time series was formed by aggre-
gating all of those organizations by type for which all nine years
of data were available. 1In addition to the Ford Foundation, two
other important data sources were employed. ToucheFRoss § Co.
acquired two years -of data from the Theatre Communications Group
(obviously for Non-Profit Theater only) which were then concatenated

Thus, an eleven -year time series was created|by aggregating those
non-profit theaters for whlch all eleven years of observattons were
available.

Lastly, limited data (boﬁh in terms of number
of organlzatlons and number of var1ab1es) were obtained: from the
Center for Policy Research on symphonles. These data were partially,
edited observations from the extensive data maintained by ‘the
American Symphony Orchestra League. It was felt‘that both the
Theatre Communications ¥roup data and the American: Symphony Orchestra

results from.the Ford Foundation data in view of the greater degreesA
of freedom permltted by these data sets.

(3) Museum

A Two data sets were developed for museums. The
first is a time series of data acquired from the financial reports

Sciences and the Center for the Arts. Unfortunately, the 'first sec
proved te be composed of largely imeompatible bbservations, ‘while
the second set was only partially usable because of the lack of
documentation accompanylng the file,

c. Model Estlmatlon and Analysis

, Estlmatlon and .analysis of the models is the last of
the three tasks.l/ Thls task involved the ‘application of the data

lfoH:,Lmately, the use of the fully estimated and fine-tuned models

should be undertaken as a fourth tdsk, but the scope of the current
project will not provide for, nor the available data permit, such
an effort at this.time. : :
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acquired in the second task to the conceptual. models constructed
during the first task. Given the minimal adequacy of the data in
most respects and the fact that the conceptual'models Were developed
essentially from 'scratch' rather than being modifications of earlier
models, the goal of this tdsk was not toAdevelop,fullyjestimated
and fine-tuned models to be used for forecasting purp#ses. Instead,
the goal is to determine whether or not there is a ba#is for further
work in order to generate such forecasting models, and yhat the prob-
able B/yoff would be to such an effort. , f/
In the cases of Non-Profit Theater, Oqera, Symphony, -
and Ballet, the data were suff1c1th ‘to estimate one or more speci-
fications of each behavioral (structural) equation o% the model. _Iﬁ
the cases of For-Profit Theater and Museum, only selbcted specification’
of selected structural equations could be estlmated' And, in the ’
case of Modern Dance, the data were insufficient to attempt any
model estimation. Throughout the estimation proces% Ordinary Least
Squares was used, although the Cochrane-Orcutt technique was used
whenever serial correlation was indicated by the Dut

1/ |

statistic.= ‘ : - /

bin-Watson

@

The use of Ordlnary Least Squares 1Pstead of Two
Stage Least Squares for estlmatlng the coeff1c1enqs of equation A
variables in these simultaneous equation systems wWas out of neces-
sity, as a result of the limited data bases available. As a result,
some of the coefficient estimates are subject to imultaneity bias.
But, in those 1n<tances where _the adjusted coefficient of multlple
determination (R \ is close to unity, the est1ma ed relationship
is strong and Ordinary Least Squares 1s doing a ’good" job in spite.
of the equation being part of a simultaneous sys em.a

2. Trend Modelling

- The development of fully estimated trend modele alsc
involved three distinct tasks: (a) the preparation of the necessary

algorithm (computer software), (b) data base acquisition and

1

17;&n most 1nstances, however, the degrees of freedom problem was SO
severe that the Durbin-Watson test was unreliable.

2/ For an elaboration of this point, see Rao, P. and Miller, L.M.;
Applied Econometrlcs, Wadsworth Publlshlng Co. Belmont, Calif.,

1971, p. 195. | , :
SR 1 | .. .
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m,jseries data for behavioral modelling. That is, this effort was

preparation, and (c) model escimatioﬂ and analysis. Each of these .
tasks will be briefly described below.

a. Preparation of the Algorithm

The trending techniqoe’used in this study is that
developed by G.E.P. Box and G.M. Jenkins, where each value for a‘/
variable is related to previous values and disturbance terms. This
method of analysis is less demanding in terms of data reqﬁirements'
than an econometric model, because tﬁebonly data needed are the
observations for the phenomenon of interest, and not observations
on a series of "causal" rariables. It is precisely this ecounomy of
data which promiSed to make the technique useful-for-forecaSting,
“but, at the same time, it is this economy of dataywhich restricts
the usefulness of the technique to short-term forecasting, by not
considering the influence of other conditions substantially differ-”
ent from the present or historically observable. | - ’

In spite of the data economy incurred with the use
of this technique;_thejmathematical manipulations necessary for
estimation are formidable. As described earlier, a number of steps
must be undertaken before reliable projection can be geﬁerated an?
“many of these steps require a considerable degree of subjective °
judgment. Therefore, although a number of computer software pack-

ages are available for the user, a large part of the process remains

subjective. For this study, the software package prepared by the
‘Academic Computing Center, The University of Wisconsin - Madison,
was used. Some minor modifications had to be made to ‘the package

to make it compatible with our hardware, but the program as supplied-

was essentially that. ultimately used.

b. Data Base Acquisition and Preparation

. The preparation of the- data baSes to be used for '
trend modelling coincided with" ‘the effort to construct the time

conducted 51mu1taneously with, and is 1ndist1nguishab1e from, the
preparation ‘of the time series for the key ehdogeneous variables
in the behavioral modelling effort above.

e
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c. Model Estimation and Analysis

. Having made the software compatible with the hardware
and having developed time series for key variables of -each of. the
several art forms, the Box-Jenkins algqrithm was applied to each

time series. }This application is not entirely automatic. -Just as .
informed judgment had to be used in: the behavioral modelling estima-
tion process, the same level of judgmeht had to be employed in- the
trend model estimation. Choices. had to be made among_aiternative
models bn the bas}s of length of lags, composition of moving averages,

~and whether to modelrfirst“differences, variations. from the series /
-mean, or the absolute value of the_observapibns. ~While some rules //‘
are providea for these judgments, the final Hqcision is not ."cut- /.
. ' . /
and-dried." g : f/
C. Selected Research Findings ' Fo

There is a wide range of usefﬁl'findings rqsulting from this f
study. The findings range from implicatfbn§ as to data'acquisitiqﬂ:

N : : e n

activities, to conclusions as to modelling approaches, to- specific

‘tests of hypotheses. - Selected key findings, representing the fgﬁl

range of results, will be presented in this subsection of the report.
/

The full ;reatméﬁt of the existing data sets is found in Secpion Iv,

above. - S V4

/ o /
1. D?ta 2
- The empirical analysis utilized a total of si&/éeparate
data sets:’ : | /
. ) \ . ; J ]
e a data set for For-Profit Theater (Brgédway)
develeped by Applied Management Sciences, -

o data sets applicable to Non-Profit Theater, Opera,
. Symphony, Ballet, and Modern Dance provided by the -
o Ford Foundation, / J '

N

. an update Non-Profit Theater da 4 set provided by
Touche-Ross & Co. based on FOrQ’Foundation data =, e
and Theater Communications Group records, ... =7 |

° data for Symphony»pro?idé&ﬂbyjzhe’téﬁfer for
Policy Research-based on.thé American Symphony
Orchestra Ledgue recotds, . e

. Museum tim§i§€fies data acquired from individuwal "
' museums and the Smithsonian Library through the

joint efforts of Applied Management Sciences

“and the Center for Policy Research, and
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“ .. in terms of the time span and coverage if the ASOL records are
'fully utlllzed ) ‘

~ to be that sﬁpplled by the Ford- Foundation. Thls set, whlle»not

nevertheless satisfied the requirements for preliminary model

of the initial incompatib:lity of the two data set~. Perhaps, if
" more time and resources had been provided Touche-Ross, the necessary

_a strictly comparable fashlon.

.symphonies. This was demonstrated by the small part of these data,
(both in terms of number of symphonies and variables) which was

wéare those for For- Pfoflt Theater and Museum. The data set acqui @d
. for For Profit Theater suffers from a lack of adequate cost and

es+imation, Efforts to remedy these def1c1enc1es, while - emandlng
. \ .

e

e a cross-section data set for Museums supplled by
the National Research Center for the Arts. o "
A .

The most comprehen51ve and con51stent data set -was fQund

”

T

providing the entire set of variables in' ‘the conceptual models,

estimation for Non'Profit'Theater Opera, Symphony, and Ballet.
Its main deficiencies were found to be in the limited 9-year span

=Y

it covers and the inadequate representation for Modern Dance. The
flrst,def1c1ency_preqluded the use of simultaneous estlmatlon tech-
niques, whereas the second deficiency precluded the possibility of
any meaningful analysis of Modern Dance at all. In any event, the
Ford Foundation data were well organized,'edited for.consistehcy, |
and provided in‘uSable‘formax Any attempt to systematically update
this data base would prove to be extremely valuable.

The attempted partial update by Touche-Ross‘using the .
Theater Communications Group data proved to be inadeduate in light

editing could have been accomplished, but it is probably the case
that only the Ford Fouridation, or an organization working closely
with the Ford Foundation, can successfully update this data set in

L]

- An alternatlve to the updatlng of the Symphony data base
can be found in the use of the American Symphony Orchestra League
(ASOL) records, These records are rich in deta;l and numbers of

made available to Applied Management Sciences. Thus, an effort
at the development of a data base for symphonies would be successful

J The data sets which will require the most effort to developn

capacity data. These two deficiencies ‘precluded tac full model.
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in terms of resources, ‘are, nevertheless, feasible as was'demon-
strated by T. Moore's analysis of the cost data for selected years.
The deficiencies in the capacity data can also be remed1ed through

the analysls of theater. ge prds. ! )

} \Thc Museum time series data proved to be 1nadequate for/
‘econometric quel estimtation. This was due, to the lack of standard-
ization in the flnanC1a1 statements both among museums and over time
for individual museéums. That is, ‘among - museums the definitions of - )
accounting items vary, the allocations of custs and revenues vary, °

and different levels of aggregation (1 e., different levels. of

‘detail) are prov1ded At the same time, individual museums were
'found to vary their accounting system and conventlons over time.

In addition, srgnlflcant data items, i.e., attendance, were m1551ng

* from the recbrds of most museums. An-effort to remedy the defi-

iciencies in this .datd set is likely to be extenslve (comparable

- to the. Ford Foundation effort), but.absolutely necessary if meaning-

ful analyses of the several types of museums are to be undertaken.

L]

> The Museum cross-sectional data were used in the estimation
of most of the conceptual model. However, the purely cros§ -sectidnal .
nature of the data required the modification of the model to eliminate

"the need for past information, i.e., lagged values for tlie variables

and most first differences. This deficiency is ‘a major hand1cap in
the analysis of art organizatlons~ It also exacerbates the .

heterogeneous nature bf the museum industry. That is, the use of

measured due to the substant1a1 variation in museum types, sizes,

-operat1ng'characterlstlcs; goals, ownerships, etc., and to properly

measure the impact of .a:-particular phenomenon, all of these* 1nf1uences
must be accounted for. This problem is substantially reduced whén
using time ser1es data for the same sample of'grganlzatlon, because
the between -year variation 1n the aggregate variables is standard-

ized for the mix of museum types automatically (i.e., the mix of

museum types is :being held constant). The second deficiency for
these data 1s due to the absence of 1nformat10n and cr1ter1a varl-'

:ables such as pub11cat10ns and educational programs.~ In°sum, it
~is suggested that future Museum data acqu1s1t10n activities be

-

cross-sectional data 1ntroduces variances in the quantities being <,

b
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aimed 'at a smaller sample over a period of time (to generate a time
series). The records from such an effort would far outweigh a

similar level of effort aimed at generating another large cross-’
section,

-

.‘2., Behav1oral vs. Trend Moﬂelllng

-

- ?

-
0

Although never addressed exp11c1tly in the bod¥ of the
study, ‘one of the goals of pursuing two ‘modelling approaches simul-
taneously was to draw comparlsons regarding the relatlve merits of
pursuing each.  As a result, it is qlear{ ever from.the preliminary
analyses the available data would permit, that most usable informa-
tion is to .be reallzed from the behavioral modelllng and estimation.

o= Of course, there are more approaches® than just thése two, but the

©

comparatlve results are nevertheless 1nstruct1ve. Before the study
was undertaken the expeetatlon was that the trend ‘modelling would .

be ea51er and qulqher for non- econometr1c1ans to’ 1mplement. However,

given that the trend modelling approach being compared is the most
sophisticated trending technlque,avallablei;and given that the com-
parlson is to be made again ompletely estimated and fine- tuned
behav1oral models, the e&rlj$:?

The Box Jenk1ns trend modelllng was extremely difficult
and complicated to 1mplement. More 1mportantly, however, a great
deal of subjectivity was required in its appllcatlon and these ~
subJectlve judgments requ1red ‘the in- depth knowledge: of a trdined
econometr1c1an, statlstlcan, etc. Further the level of expertise
requ1red was not -reduced ‘as more trend projections'were made. Each
prOJectlon was essentlally an 1ndependent event that requlred the
same degree of expertise as all earlier- .projections. :

: On-the other‘hand' once' a behavioral model has ‘been esti-.

mated and fine-tuned, its 1mplementat10v can become almost mechanical
w1th the proper computer sqftware. 1/ The most difficult step of ,the -

1mplementat10n would be 'the generatlon of exogeneous variable fore-
casts, but these need not be statistically obtained and any lack.of
sophistication can be‘compensateg for by inqreasing'thé number of

-
-

1/Some periodic updating (re- -estimatiogg~will be required' but this
" can periodically be contracted out to those with” ‘the necessary -

SklllS. , , @ 7

e 164

. 133

Sk

-

. . .

- . ° 4

conventlonal w1sdom 15 not so ObVlOUS.

N

-




_w1th the- proper software does not require spécialized knowledge

.a generalfor combined model against those- of individual models for »

" o «°

condltlonal forecasts conducted. The use of a forecastlng model

e

beyond that concerned dlrectlwa1th the several7ants 1ndustr1es.
. ') I N - .
- * Of course, completely estimatéed, fine- tuned behav1oral ,

@ ’

>

models "have not yet been produced But, continued efforts at -

~ Box- Jenkrns trend modelling will not escape the shortcomings listed

above, while the results obtained thus far dur1ng the behav1oral
modelllng effort are very promising. Surprisingly good results have .
been obtalned w1th very inadequate dita, and expectatians are that,
once. the appropr1ate data have been generated, fully est;mated and
fine-tuned models will follow shortly. -

/ - Certainly, other trending technlques can and should be
employed for short-run forecasting, buf only the behav1oral modelling®
approach seems viable for long-run forecasting and the results so

 far promlse that such models, can be constructed without an inordi-

nate‘expepditure of résources. Since all efforts compete for the
same Arts Endowment resourcey, it jis suggested that the behav1oral

-modelllng approach will produce a better, more useful long Tun fore-

cas'ting product that, in the long run, will be substantially more L

cost-effective. . : . . ..

z. Findings from Behavioral Modelling ‘

-  There are a number of aspects of applying econometric

.models to the performing and visual arts industry that were eXplored
in this §budy These aspects ranged from ‘the nece551ty to apply

spegific moaels\yas opposed to a general model, to the several art
forms; to an examlnatlonfof where econometric modelling worked e,
best (and *ny); to spec1f1c emplrlcal findings with regard to the
behavior of each of the several art foyms. The most 1mportant Q£=

‘these-findings will be describéd.below. , o

a. General.vs. Specific Models

" In the case of all non-profit arts and cultural
organlzatlons exclud1ng Museums (and, as it turned out, Modern
Dance), an opportunity was provided to- test the performance of

each organlzatmonal type All of these organlzatlons have basically -
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the $ame structure and all are assumed to operate under the same
objective: functlon. Therefore, the comb1n1ng of theﬂart forms into
a single model was feasible. In addltlon, the Ford Foundatlon data’
base«prov1ded as much uniformity of data as p0551ble among the ~i
several art forms.l/, R , - o
, ' Wh11é'some interes:ing and useful results were‘
obtained from the use of a general or. combined model it was qﬁlte .
clear that the individual models generated superior results. The 1

basis for this conclu31on are the observed differences 1n.%he slgns N R

+

-

“and statistical.significance of some of the coeff1c1ents in the

general and specific models. ThlS indicates that there are suffi-
c1ent differences in the modes of operatlon among these non- prof1t e
art organlzatlons to warrant individual treatment (estlmatlon) |

£ .

As. examples of these dﬁfferences,_the role of endowments for Opera :
and Symphony is different from that for Non-Profit Theater ahd ’ '%<
Ballet; Symphony and Opera were further dlfferentlated by the 1mpact
yﬁ’_ie methods f
of establlshlng prices were observed; the roles’ of pr:vate and * ‘
governmental contr1butlons were dlfferent among the art forms;
attendance’ determlnaﬁts var1ed adve&tlslng and ﬁgomdtlonal aCtLV' \
1t1es dlffered etc. - ‘ . Lo .
. In addltlon, a general model would lead to the
domlnance of the art forms with the greatest repré&entatlon in .
numbers and/or budget 51zes in the aggregate data base, ghlch in . |
th1§ ‘case would be the symphonies. Such a domlnance obscures the*
relatlonshlps for an art form such as. the Ballet which 1s represented
by a small number of organlzat1ons.z nine ballet companies versys

of the Ford’ Foundatlpn Symphony Program,,varlatlons

seventy six symphony orchestras.

b. Relatlve Behavioral Model Perfc 'mances

=% ' T It s qu1te obvious from the results presented in
Section VI that. the modelling and estimation effort for Symphony

—7ln fact, despite the extremely good and thorough JOb of data
editing by the Ford Foundation, there is som¢ indication that )
the raw data received by the Ford Foundation varied substan- .
tially in quallty among the art forms, so that complete com:
parability could not be guaranteed by this editing process.

; - U o {




L 4

[

‘characterlstlcs of symphonles, but rather is 'a functioan.of the =,

1

A . e

‘was super1or to thé’ other efforts. Close“examination reveals, how-

ever, that th1s superlorlty 1s not necessarlly due *to any intripsic

F

superlor data base.avallable.l/ As an indication .of this, it should
be revealed that symphonles had by far, the 1argest number of organ-
izations represented'ln the Ford Foundatlon daQa base (1. e., 76°

‘ symphonles ahd orchestras) * In addltlon,.symphonles aré ane o

. -

the’oldest and moSt wefl establlshed art forms and consequently o
have. generated the mpst’ exten51ve and con51stent data over tfle years.
The Ford Foundatlon states -that "Sympnony orchestras have, a£ter a11
‘earlier h1storlca1 roots in the United States than any of the otherr‘
four performlng arts covered in this study - {(Non- Proflt Theater,
Opera, Ballet, and Dance)' (The Finance of the ?erformlnggArts,
Volume I p. 24); and Baumol and Eowen conclude that symphony
orchestras are the sector of the performlng arts for which there
exists the fullest and most re.iable 1nformat1qn (see p. 60) .

The «point 1is that, wh11e substantial 1mprovements
can be made in all future model est1mat16n'efforts (prov1ded the
data ‘were ava11ab1e), s1gn1f1cant 1mprovements can be ‘made only 1f
the data of other art forms estab11sh a level of, con51stency already

* reached by symphonles.r It is encourag1 g td note that some efforts.
" are presently underway in this. direction as exemp1L£1 by the cur-
" rent efforts to standardlze the accountlng conventions of Museums;

’  c. Selected Bmplrl 1 Flndlngs, ; a

-

:  While the results of the proJect effort fall short
of fully estimated simglation models (as expected), selécted indi-
v1dua1 results throughout the several models present patterns which
prov1de 1n51ght into the behavior of the arts, and cultural institu-.
tions.” There are six sets, of general f1nd1ngs wh1ch require sum-
marizatlon. These findings deal with: (1) grants and contrlbutlons,
(2) attendance, (3) pricing, (4) subscrlptlon sales, (5)° wotker ‘
productivity, and_(6) the 1mpactdof general economic condition on \
the income gap.o-, ch W1ll be’ dlsc%ssed in turn. . '

.t X . a -

<t
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1/Th15 superlorlty refers to W1th1n the ‘Ford Foundatlon data base.
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//‘v f o (1) Grants ‘and Contrlbutlons‘l . ' -

Grants and contrlbutlons ‘and thelr causal factors
as estlmated among the several models are pfbsented in summary. form
y in Table 36. This table includes Federal grants, reglonal grants,
. private contr1butlons, and foundatlon grants.

Y

. The level of annual appr0pr1atlons for the Arts
Endowment was posltlvely related to the level of Federal grants:
. ?ecelved by each iadividual art form. . At the same time, these grants.
", ‘were generally positively related to measures‘of the level of activ-
ity (i.e., either number of performances or attendance). In the .
- cases of an‘Profit Theater and Symphony, the level of Federal grantsﬂ
received is negatlvely related to measures of overall economic
;ct1V1ty, SQ that the@Federal grants to these art forms 1ncrease'
whenever the economy (and presumably, the art organization also)
is 1n a financial slump and other forms of grants and contributions -
are declining. Thus, 'similar factors influence the level of Federal
| grants for each art form. The Federal government tends to help those
' organlzatlons in f1nanc1al difficulty,. and ‘the size of these grants -

a

are generally commensurate with the amount of act1V1ty in’ the art
© form. "a - -0 e e
¢ On the other’hand reglonal grants (State, county,
and mun1c1pal) are influenced by a var1ety of factors among the art |
forms -This should not be surprising, however, in V1ew of the var1ety
- of dec1s10n -making bedies wh1ch are involved in the allocation of
o these grants, and the spec1a11zat10n ot these grants 1n art forms
_ which are reglonally identifiable (e.g., Symphony,® Ballet and Opera)
. . "The estimated coeff1c1ents -indicate positive relatfonshlps between
regional grants and last year's Arts Endowment appropriations for
gnly Opera and negative relationships for Ballet Symphony, and
Non-Profit Théater., The positive relationship is statlst1cally .
51gn1f1cant, while the negative relationships are not. ‘These mlxed
Tesults 1nd1cate that Federal grants act as an incentive for increas-

ing reglonal grants for one art form, but are viewed as a substltute
1/ - = . ‘

©

) 1n the others.=

e While a large par. of total reglonal grants represent fixed pro-
° portions of total wational Endowment for the Arts appropriations,
the relatlonshlp between the National Endowment for the Arts.appro-
: priations and the 'shares of regional grants going’ to individual art
ERIC forms is not necessarlly proportlonal'lt’] '

+ ’ Y
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Aruitoxt provided by Eic:

TABLE 36:

.
v

a

>

FACTORS EFFECIING GOVERNMENTAL 'AND PRIVATE GRANTS

: AND CONTRIBUTIONS FOR NON-PROFIT ART ORGANIZATIONS
.~ EXCLUDING MUSEUMSL/

.
s

Sources of Grants 4

Contributions Federal Regional - Private Groups
) Art Forms ' Government Government § Individuals | Foundations |
. 1)NEA Appropria- 1)ugged NEA Appro- | 1)Tax Rate# ) 1)Deficit~Surplus
p -~ tions® priat ions* )Sg;ndlrd § Poor's z)Fu‘nd" ¢ Port
. ; Number of Perfor-
‘o ALl Art Forms Cusbined ¢ . . it
s - . 3)Ford Foundation
s Symphony Progra.'n*
I .
L3 ~ . 0
T . 1)Mumber of Per- | 1)Mumber of Per- 1 Fund Raising Ex- 1)Capac1ty Expansion
I i formances formances penditure¥ Factor
Non-Profit Theater 2)NEA Appropria- : 2)Tax Rate* 2)Deficit-Surplus
v v tions aJStandard & Poor’ s Fund* :
dex
E s
. 1)¥umber of Per- | 1)Lagged NEA Appro- | 1)Fund Raising Ex- 1)Deficit-Surplus
E Opera . formances -priations* penditures Fund
F : 2)NEA Appropria- 2)Tax Rate 2)Number of Per-
. N ons* - formances* .
F ~ A ,
E. i)NEA AppMpria- 1)Lagged Regional* 1)Attendance 1)Number of Per-
c i tions* Grants 2)Tax Rate* N . formances .
Symphqny 2)Attendance* 3)Standard & Poor's 2)Ford Foundation
T Index Symphony Program®
s . : 3)Change in Capacity
. - ;
.. 1)Nunl§r o‘f Per- | 1)Gross National 1)Tax Ratet 1)Deficit-Surp1us
. Product* 2)Standaxrd & Poor's Fund '
' Ballet ZJNEA Aypmpria Index*
tions 3)Lagged Fund :
a . - Raising Expenditures
o -
b 1)Nunber of ‘Per- | 1)Number of Per- 1)Fund Reising Ex- 1)Capacity Expansion
All Art Forms formances formances - penditures Factor*
: . 2)Gross National : . :
N c Pl‘OduCt ;
E "
G 1)Gross National | 1)Lagged NEA Appro- 1)Attsndance
\\‘ Product, - priations - . -
3 Q% . 2)Percentage Change
a1 Non-Profit Theater . in Gross National !
I . Product -
‘ . 3)Lagged Regional
v * Grants
E . .
] 1)Number of Per- 1)Attendance 1 1)Attendance
Opera ! formances ' 2)Standard & Poor's ZJCapacity Expansion
E v - Factor
¥ 7
E 1)Percentage 1)Lagged NEA Appro- | 1)Lagged Fund 1)Deficit-Surplus
Change in Gross ‘priations Raising Expenditures .| Fund
E Symphony . National .
c . Product }
. 2)Attendance
T 7 0
S l)l.agged MEA Appro- 1)Capacity Expsnsion
priations Factors
Ballet , _ - 2)Lagged Reg:loml 2)Number of Perfor-
. % . Grants* a mances
; . ® \ a 3)Attendance .

RIC

1/ It is important to keep in mind
coefficient menns a positive effect, and vice versa.
vanables at the.35 percent level of ¢

T

g

ence.
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}Lhat the value of the Deficit-Surplus fund is-usually neLtive so that a negative

An astensk tat indicates the statistically significmt




Last period's regional grants indicate negative
effects on this period's regional grants for Non-Profit Theater"ahd
Ballet, whereas positive impaq&s are observed for Symphony This .
means that for the former the level of regional grants tends to
decline, ceteris paribus, while for the latter, ‘the grants tend to

increase.

The coefficient for the gross national product
is p051t1ve in the case of Ballet while the coefficient for the per-
centage change in gross ‘national product is negative for Non-Profit
Theater. The-expectation was that increases in the gross national
product should lead to increases in regional grants as the incomes
of the regional governments‘rise.‘ Such expectations are still justi-'
fied in view of the fact that only the positive 1mpact is statis-
tlcally 51gn1f1cant. '

Flnally,/extremely mixed resultg’are obtained
for variables measuring the level of operatlon, the number of per--
formances and total attendance. The impacts are positive for
Symphony ard Non-Profit Theater and negative for -Bgllet and Opera,.
although only the positive impact. for Symphony is statistically .
significant. The positive impact is undoubtedly a result of the A
ability of large (and successful) organizations to‘lobbyhfor-public'y
support and to participate in fund matching programs. In general,
it is likely that the behavior of regLonal grants to these stimuli
' relies heavily on the type of art organlzatlon being con51dered

k4

Prlvate contrlbutlons comblne the‘elements of

. pR}lanthropy and investment behav1or The phllanthroplc behavior
is based on the 1nter&ependence of the utilities of the contributor

and the rec1plents of the assistance, whereas the iavestment behav10r
of the contributor is the result of his-desire to assure the organi-
zation's continued existence so that'he‘may.cOntinue to consume its.
proquct. ~The empiriéal analysis indicated a consistent and positive
relationship between'the»average personal¥ tax rate and the level of
contributions. The estimated coefficients for Non-Profit Theater,
§§mphony, and Ballet were all statistically significant at the 95
percent confidence level, , The analysis also indicated that private

170
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contributions for these thre€ art forms are‘elasticl/(evaluated at
the means of the variables) with respect to changes in the average

. - . .

personal tax rate.

This finding is not contradictory to that of -
R.A. Schwartzz/ where contributions were found to be inelastic with

respect to changes in the marginal tax rate. A given percentage

change in an average tax rate is the result of a much.larger‘pertent-
age change in the marg1na1 tax rate. Thus, the responsiveness of |

, contributions to a given change in the average tax will be much

h1gher than the respon51veness of contrlbutlons to the same percent-
age change in the marglnal tax rate. : ) .

I3

In every instance but one, the measure of wealth
(Standard § Poor's common stock price index) was positive 1nd1cat1ng
that contrlbutlons.are related to the wealth positions of the contri-
butors. The elast1c1t1es in these cases'are very 10#‘”however,
(inelastic) which confirms Schwartz's f1nd1ngs. Finally, the f1nd1ngs
for both attendance and the level of fund.raising expendltures are
mixed. The coefficient for attendance is positive only in the case
of Symphony, and none of these cseff1c1en s is statistically 51g-
nificant.”” At the same time, Symphony was the only art form, for which
the fund ra151ng-coeffic1ent was negative, but none of these coefficients

was statistically significant. Expectations were, of course, that.

attendance woulid have either a negative or a positive impact on con-
tributions while fund raising should have a positive impact.

In summary, then, privdte contributions respond
p031t1ve1y to increases in the tax tate, as well as (but to a- lesser
extent) to increases in the wealth p051t10ns of the potentlal contri-
butors. Both attendance and fund ra151ng activities produce mixed '

- and insignificant 1mpacts on pr1vate contrlbumlons so that, further g
work is required before ftnaLranswer_can be given for these effects. .

Finally, the contributions of foundations'and

Do

their causal factors are summarized in Table 36. These results

-

1/E1ast1c1ty is defined as the percéntage change in the dependent
variable (contributions) in response to a one percent change in
the independent variable (tax rate). If the response of the "

f dependent variable ‘is greater than one percent, then- the rela-

tionship is elastic, if not, then the relationship is inelastic.

“/Schwartz, R.A., "Personal Philanthropic Contributions ' Journal:
O of POlltlcal Economy, pp. 1278 .and 1281.
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perlod studied. : .

.

indicate that except in the case of Symphony, an 1ncrease in founda-

tion grants accompanles an increase in the accumulated operating
deficit. This supports the statement® by. Baumol and Bowen that
“foundatlons have played a crucial role for a number of particular
performlng organlzatmons. Indeed, without foundation support_some
_groups wou}d not have surv1ved " (pp 340,342). The case of the
Symphgny should be V1ewed 1nf11ght of the very large Ford Founda-
tion Symphony Program, which undoubtedly confounded the observed
relatlonshlps between symphonies and foundations grants durlng the

. o - 7 . . 1 »
o L * The effect of the number of performances on
foundation contributions is positive in;all art forms, except for
Ballet, hut 51gn1f1cagtly so only.for Opera.  The positive relatioh-

. ships are llkely to be the result of fund matchlng policies by
foundatlonsv Thus, the more successful ‘an organlzatlon is, as 1nd1-
cated by 1ts level of operations, the more -likely it is to part1c1-

. pate in programs which requlre matching funds from other sources.

In addition, the 1nterest of foundations in ‘initiating new programs
can best be accompllshed by & s@ccessful organization. The negative
relatlonshlpvln the case of Ballet might be indicative of foundatlon'"

,shpport to help ‘financially troubled organizatioms of this art form:

Eo Lastly, the capacity expansion factor’(the desire
of "the' art form to 1ncre%§e its seating capacity) is very mixed,
although never 51gn1f1cant It is likely that foundation support is
not, typlcally prov1ded £6T capital expansion projects, but rather
to aid flnanc1ally troubled érganizations or to encourage special
programs. ) : .

L}

/

-

(2) ﬁAttendance

' oot « Twa types of attendaﬂce@measures were a¥ytempted :
for most of the art forms: number of attendants and the utilizaiion
rate of the Seating capacity. ; In almost all cases, the specifica-
tions using total attendance !;rformed better than those using “he
utlllzatlon'rate. These specifications had higher predictive powers,:
mcre 51gn1f1cant coefficients, and more coefficients of the expected
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signs. .In p&rtlcular, the coeff1c1ent on price wereeconsistently
negative, while the coeff&C1ents On consumer income were con51stently
posltlve. This, of course, .is  in accordance with economic’ theory
which says that as average population incomes increase, the purcha

- of goods and services, including attendance at the range of art and
cultural organizations, ‘increases, and, as the prlce cf a good

(tlcket prlce) 1ncreases, the amount demanded w111 decrease. -

For most art forms, the crime rate in the area
had a negatlve effect on attendance, as expected At the same time,
however, a Yariety of impacts of the unemployment rate on attendante

" was obsérved. For For-Profit Theater the effect was positive indicatr
ing that'unempioyment provides additional leisure time, at lower cost,
., which creates some additional demand for 1e1sure act1V1t1es, and
generally restricts such leisure activity to “the local area. On the
other hand the coefficient on. unemplofment for Non- Proflt Theater
is negatlve. Bince the effect of income has already been accounted
for by the income variablé, a negatlve coefficient is not easy to
explain, unless  unemployment makes the population more sensitive to
declines in income when contemplating Non-Profit Theater attendance.

- (3) 'Pticggg
¢ . —_ . .
" The analysis suggests quite clearly that the

pricing mechanism for the non profit art organization is that of

el

cost-plus- markup:' The net cost of production is always a major
determinant of the price of admission. At the same time, the size
of the deficit-surplus fund usually influences the level of prices.
.That is, as the deficit grows, the pressure to increase prices also
gTows. Flnally, the rigidity of.the price structure and the reluc-
tance to raise:prices (this may restrict the audlence base) is
1nd1cated by a negative coefficient on last period's price level.
Thus, in the absence of any other changes oT 1nf1uences, the desxred
; price has a tendency to decline from one period to the next. This
is a reflection of the goal. of maximizing attendance and maintaining

a broad base of interest. s’

(4) Subscription Sales

The level of subscription sales was generally

found to be positively related to the single ticket price of admission.
‘ B . ¥ - ,

¢
14
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This was ekpected and because of the discount generally provided freﬁ.
the single ticket price to subscription holders. As a result of a
general r.ise in the prices of admission among the Varlous art forms
(i.e., in all art forms except Opera), a general shift to subscrlp-
_tion sales has been taklng place. This relationship would not be ex-

[

pected-to hold over the complete range of prices, since at some polnt
the negative effect of the price increase on total sales will dominate
the positive effect of the discount on subscription sales. What pogi-
~tive impact has been estimated, however, is understated because theA
percentagé discount declined throug . out ihe period investigated.

s (5) Worker Productivity

Worker productivity was 1nvest1gated by examlnlng
the behavior of the wage index in several cost functions (i.e., all
but Museums). In every case, the coefficient on the wage index was
positive, indicating that the cost function shifts upward as ﬁbis
wage index increases.  If this wage index represents the change in

_money wages (and real ,wages) of the. employees of the individual art
organizations, then the upward shifting of the cost furct:ons con-
firms the hypothesis that productivity of the worker is not keepifg
pace with money wage increases (i.e., real wages of the workers
are inqreasing'over time, hence the upward shift in the cost func-
tions). This means, of course, that the real costs of production
are increasing which will ultimately lead to labor saving productlon
techniques (e.g., shifting towards non-musical drama and away from

- musicals, increased incidence of one- man_shows).

- (6) The Impact of General Economic Conditions
S on the Income' Gap

- Only four pf the models--Non-Profit Theater,
Opera, Symﬁhony, and"Ballet--were\estimated from sufficient data
to explore the impact of general economic condition on the size of
“ the income gap (i.e., expenditures minus revenues). General eco-
ripmic conditions are represented by coordinations pf eleven separate
variables. Each of these variables and its association with, or
iqfluenée on, the income gap for each of the four art forms is dis-

5

played on Table 37. ~

o
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IMPACT OF VECONOMIC AND POLICY VARIABLES ON THE INCOME GAP

.
-

TABLE 37
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175

201




o>

Most of the variables listed on Table 37 influ-
ence the “income gap'mainly through the revenue side. The hourly
compensation in the prlvate non- form sector (a2 proxy for money and .
real wages of employees of the four art forms) (CHMPHR) is
positively assoc1ated with the 1n>ome‘gap in each instance by lead-
ing directly to increased costs of productlon (ekpendltures)

[N

Indirectly, of course, increases in this wage index will lead to
a reduction in revenues via a reduction in the equ111br1um output’
level

Those economic indicators operatlng on the

e

income gap primarily through the revenue side, do so through either
earned income or grants and contributions:. A good example of the

. former is an increase in per capita disposable income (YD) which

*

conslstently reduces the anome gap by increasing attendance and,
therefore, earned income; whareas a good example of the latter is

an increase in cthe aver:gefgjrsoﬁal tax rate (t) which also con-‘
sistently reduces the income gap, but through an increase in con-
tributions. The only other general economic or pollcy variable
which consistently 1mpacts ‘on the income:gaps of all four art forhs‘
is this year's approprratlons, (BNEA). The higher this[year’s appro-
pr1atlons, the lower the income gap. .This is because of ‘the direct
effect that the Arts Bndowment has on ‘Federal grants..' i

> .
Counterbalanc1ng this p091t1ve effect of the Arts
Endowment appropriations, however, is the p051t1#% impact of last
perlodfs appropriations on-the income gap for all art forms except
Opera.. This Year's regional grants awarded to three of the art forms
are reduced as a result of large Arts Endowment appropriation in the-
previous: year (BNEA_ 1) This, of course, is because reglonal grants:-
are viewed as substitute for Federal grants_for art forms ‘other than

Opera.

'The income gap for Opera is influenced differently
than for the other three with respect to the Standard § Poor's Common
Stock Price Index (SPI). Most art forms ﬁace 3 reduction in the .
income gap as stock pricdes increase through increases in contributions.i
That is, as the wealth positions of potent1al contr1butors increase,
the slze and likelihood of contributions also increase. The suggested -
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positive impact'on the income ,gap for Opera is not based on statis-
tically significant findings, however, and® therefore is more sug-
gestive of no impact at all for this art form.

- None, of the remaining economic or pollcy vari-
ables have, . suggested income gap 1mpacts for all four art forms.
For example, both the unemployment rate (Um) and the violent cr1me
rate (Crm) are seen to influence the income- gap only of-Non-Profit
Theater. In both instances, the impact on the income gap is p051-
tive. Both are deterants to attendance and indications of revenue
losses. - Lo ‘

-~
-

For both Non-Profit Theater and Opera the income
gap is seen to decrease as the price of substitutes (i. e., readihg
and recreatlon) (PS) increase, because the relative price of attend-
ing ghese art forms declines as a result. At the same time, the
> income gap for Opera increases as the price of complements (i.e.,
transportation) (PCl) increases, ‘because the total price or cost
of ataending thefeby increases. . _ -

- Most of the.models also included measures of the

Gross’ Nat10na1 Product (GyP) and changes in the Gross National
Product (PDGNP) which were generally found to negatively influence

some types of grants. This would glve the misleading impression
that, as the economy prospers, the income, .8ap of the arts and cultural
organlzatlons would increase. ”ertalnly, some p051t1ve influence
‘would be present through grantsgy\but the overall influence on- the
income gap would also have to consider' the negative impacts of
personal diéposable intome and stock prices (as well as others) in
.order to fully ascertain the net impact. ‘Unfortunately, the models
are not suff1c1ent1y prec1se at this time to deduce the comblned
impacts with certalnty A It can be said with a h1gh probablllty,
'however, that the 1mpao¢ on the, incomé gap ~“of increasing Gross’
National Product is negative for all art forms. For this reason,
"the..direct impacts of both variables are not presented on Table 37.

‘P. Recommendatlons

-~

This prOJect has’ accompllshed each of its three main goals.
Full-scale conceptual models were constructed for each of seven
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separate art forms, all known data were acqu1red and put in mach1ne-
readable form, and these data were applied to each of-the conceptual
models. In view of the state of available data, the estimation of
the models can. be regarded ornly as preliminary to further data'
acqulsltlon and full model estimation. It is only after such data
become available that models can be sufficiently estimated to be
used for;forecastlng purposes. In the process of accomplishing the
several goals of the ‘project, several conc1u51ons»can be drawn
relative to the direction that future efforts should take, if any’
are to be taken at all y//} ' :

-

Clearly, the prellmlnary efforts at model estimation were
fruitful in terms of describing accurately a large part of.the
~ behavior of the various organizational types. Further, this work |
was very encouraging, in that it held out the promise that full-
scale estimation, resulting in fine- tuned forecastlng medels,. cou1d
be completed successfully prov1ded that adequate data were made’
available. The results using the Amerlcan Symphony Orchestra :
League data support this conclusion. Even thouglt the data elements
were spars€ and the editing pr1m1t1ve re1at1ve to the Ford Founda-
tion data, the fact that the time series covered was much longer
produced superior results for,Symphony compared to those obtained
from using the Ford Foundation data. Thus, it is expected that
increases in both the number of time series observatlons and the
number of variables included in the data set (i.e., the deveiop-
ment of data kases which conform to the specification of the concep~
tual models and which provide enough observations to produce sta- -
t15t1ca11y mean1ngfu1 results) w111 with a high probab111ty of
success, produce econometrlc moedels which are su1tab1e for 51mu1a-
tion and. forecasting. -

The speclflc steps to be undertaken relative to the creation
of adequate data bases have already been covered in detail in
‘Section IV. In summary, the acquisition of data for each.of the
art forms is p0551ole, although with varying levels of requlred
~effort. The most fruitful approach would.be to complete the edit-
ing (in. the tradltlon of the Ford Foundation) of the extensive
'data set already acqu1red by the Amerlcan Symphony Orchestra League,

| ?7;330"/
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! Thisvis an outstanding data base, but it requires substantial edit-
ing to make the observatlons compatlble .

‘The second most fruitful approach is to extend the Ford

_Foundatlon study on all or a subset of the organlzatlons ‘included.
A few more years of these data gproperly edited by the Ford Founda-
. tion) would greatly enhance the model est1matlon effort. of course,
"the linking of other data sets with the Ford Foundation data base ;
. should also be explored, but the effort to 11nk the Theater Com-
munications Group data was not very successful. Many varlables
'were excluded and many others appear to be 1ncompat1ble. Whether
extensive editing would be suff1c1ent to permlt such llnilng is
unknown to Applied Management Sc1ences in the absence of first- hand
.knowledge. S . N o .

[ 4

Con51derab1e work should be done to generate additional For--L
Profit Theater data and must be done’ to generate sufficient data
on Museums.‘ With 4 minimum of effort one could- substantially
1mprove the For- Proflc Theater data by. extendlng the’ effort of
.Dr. Moore, investigating the availability- of; seat1ng capaclty data,b
by acquiring wage structure data for Broadway artists, and by
exploring such data deficiencies as attendance, secondary sources
of - 1ncome, and production by company An attembt wa® made gto con-
struct a time series for Museums, butﬁxhe ed1t1ng required proved
to be beyond the resources allocated to the project study. It is
felt, however, that the core of an adequate Museum data base can
'be developed through such an effort, and it is sure to be more
cost-effective than duplicating the cross-sectional approach of
‘Museums UJ.S.A. Such data may be useful’ to other’ researchers for
othef programs, but they are of limited usefulness in generating
forecasting models. Accordingly, it is felt that resources should

2

"Lastly, implicit in th' above recommEndations is th ;
ment of the Box-Jenkins treEH modelling approach. Even though
the above data Jrerommendations apply equally as well to this
approach ‘as to behavioral modelling and even though Box-Jenkins
trend modelling will produce forecasts superior to. those of other
trending technlques, the complexlty of 1mplementamlon ‘and the

o o - L 179 2”8 -

be allocated to other tasks in the future. Lo
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_expert judgment required therein obviates the primary purpose for
its use.. It will not prove to be an effective "short- cut" me thod
for generatlng short-term forecasts'compared to simulation models.

As a matter of fact once an econometric model has been flneimuned 1/
the generdtion of both short— and long term forecasts can be con-
verted to a series of purely mechanical tasks that can ea51ly be
un%er?;z:n by one unskilled in econometrlc techniques when computer
facilittres. are avallable. ' . ‘ . o T

t

With these p01nts in mlnd Applled Management Sclences is.
enthusiastic about the potentlal for success in dqveloplng fully
estimated econometric ‘models once the approprlate data have been
achéred". Certainly, there has been nothing to this’ point in the
analytical effort- to indicate that such an effort would not be
‘successful. . To the contrary, the empirical - resulta have repeatedly
confirmed expectatlons based both on economlc theory and the conver-
sadlons w1th/the expert consultan:tﬁw "The models as conceptualized
are essentially correct ‘and only await the necessary data to realize
the1r fq&l‘potentlal

&

, -:‘»:‘t\

-"."J v

. .
l/Of course, this will requlre some additional allocatlon of
resources to data generatlon and model estimation act1v1t1esa

[
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, - - APPENDIX A

SUMMARTES OF PREVIOUS POLICY STUDIES

»

A, Baumol, William and Bowen, William, Performing~Anx§ ~ The ,
aEconomic Dilemma, The Twentieth Century Fund, Ney\York, 1966

-

4

1. ¢ Summary

I L I
v a. Intentions/purpose: » o
."The central purpose of this study is to explain the
financial problems of the performing groups and to explore the
implications of these problems for the future of the arts in )
~ the United States." (Page 5) '

b. Model and Findings:

i

The authors present the following conclusions:

e . The '"cultural boom'" while a reality is an exaggera-
tion. Per capita proportion of disposable income
spent on the arts has been almost constant for th?//

. period 1929-63.

e = The typical audience at professional performances
is not representative of the population as a whole.
It is characterized by .a higher than average educa-
tion and income.

"The most remarkable finding is that audiences from B
art form to art form are very similar. ... All “
exhibit an extremely high level of education ... ‘
and there is a consistently high level of income..."

(Page. 84). . '
° The forces that led to the current economic grisis
in the performing arts are still in operati and

are expected to increase their intensity.

° The authors emphasize the nature of the technology
of thd performing arts in analy®ing the crisis. .
", .. From an engineering moint of.view, live
- * performance is technologically stagnant.'" (Page 164)
The problem is the small productivity improvements
that are possible in the service industries. Thus;
as productivity increases per unit of labor are
achieved in the other sectors, with the corres-
ponding wage increases, the relative income of
artists would decline. Obviously, the artists
demand wage intcreases that would prqtect their . )
relative income standing. The granting of any
. raises above the productivity increases, negligible -
* in this case, leads -to an increase in costs and a -
worsening of the crisis. ,

ALl
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The other side of the issue is demand for the
performing arts. .The problem here is that the

price of admission faces restrictions as far as

T changes are ccncerned: , -

f . art organizations are not inclined to raise
their prices, "on moral grounds,"

the demand foﬁ?&rt_is elastic,
competi¥ion from the mass media.

]

“ e o

i ’ .
S )

-2 .
B

g>//éritigue | , o

a. Omissions:

_ of the subgroups. This would have aided in analyzing the
forces that operate in the performing arts. The Jack of any
model stands out given the. large amount of data dolrected‘foi

" the study.\ There is, however, an attempt to study the cost
function fo¥. orchestras and its resemblance to the U-shaped
average cost curve. ’ L.

b. Comments:

The study was a follow up on' Thomas Gale Moore's, The
Economics of. The American Theater. It expanded the analysis O
to non-profit theater, orchestra, dpera, dance, ... etc. The |
data, draw on Moore's study, Variety magazine, Playbill Survey, -

. The Best Plays, Twentieth Century Fund audience survey, ... .

List of Vg{&ébles:

4

1) Number of companies and performances for opera
1941-42 - 1963-64. e

'2) Number of shows, average attendance and number of
sy performances for Broadway, 1899 through 1969.
O . . . , -
3}' yumber of productions of ‘performances off-Broadway,
1953-54 - 1964-65. - :
S 4). Major orthéﬁtra“data on the lepgth of season, number
of ‘concerts,. paid concerts and attendance, 1937-64.

5) A survey .of audience characteristics.

» 6) Indices of top Broadway ticket.pricésﬂincluding tax,
1927-1965. ¢ e : v

? ' .
“ . ’
. B ’ /

The authors did not develop a géneral model or one for any  .
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7)  Indices of major orchéstra ticket ﬁrices, 1928~64.

« 8) Attendance for (11) maJor orchestras and the Metro-
o politan Opera, 1947-65. - ‘
9) Number of performances and length of run for Broadway,
' 1949 50 - 1963 64.
f : ‘ A, l N
10) Individual phllanthroplc contrlbutlons, 1917- 72,
‘ aggregates. _ »

t

;\\\ ;11) -Ind1v1dual and corporate phllanthropy, 1917 1962 RS

’Other data were presented, but the above were 51ng1ed
out as the more®relevant data for our purposes.
ol

. .
l’ . ‘ .qé
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B. Benedict, S, Economics Survey of the Arts, Council on Fbundﬁtioﬁs,‘

Inc, 4/19/75;\?/25775; 7/16/76

-

1. Summary , ' ' SN

a. Intention/Purpose : . o

The goal of these studies was to. identify longitudinai
trends in performing arts organizaticns. This is diffic¢ult within
the short time frame of the three surveys, (1972-76)"

b. Models and Findings

There was no model presented as nepresentative cf the

behavior of any orgenization. Findings were limited to very short-

term descripticps of upward trends in expenses. :
2.  Critique s o o S
a. Omissions - | o :
Aside»from the lack of an organized model, the samplea
used was entirely too limited. . Only about 30 organizations ¢

were surveyed 3ver;;he time span of the data. This "study was
closer to.a crdss-sectiondl investigation ¢:han to a time series.,

List of Variables . I

e Sample: 5-commercial theaters, 4 ballet, 8 museums,
5 operas, 9 symphonies, 3 performing arts,
assorted community arts centers, festivals.

Time frame: 1972:-1976

Total expenses o o -
Earned income N
Unearned income

’

L4

b. Comments

The gross aggregate earning and expenses figurés relegate
this study to being a purely descriptive one. No causative links
may be identified from this data. , ;

va' .




c. globeman, S, § Book, S.H, - “
'Statistical Cost Functlons for Pérformln Arts Qrganizat "
Southern Economic Journal, 4/74 g e ations

i. Summary . ' - RS
a. Intention/Purpjzﬁﬁg . i ' : - _—

~This paper addressed itself to two major goals:

o An attempt to 1dent1fy cost- output relatlonshlps for N
performlng arts groups _ ‘ :

o Identification of any economies of scale present 1n
the industry

- <

These efforts were aimed at 1dent1fy1ng manners- in which
performing arts organlzatlons mlght m1n1mlze the1r deficit between
production costs and earned revenues. ’. '

b. Model and Flndlng_

1) - The authors' hypothe31s is that production costs are
affected by five classes' of variables;,

“e

° Quantity of service units ) ! . :
) Product,mix and digersity'
e Service quality o -
e Factor price levels .
e Institutional preferences °
2). e When measuring service unit quantity for performlng

e N ~arts, it is obvious that increased numbers of per-
formances w1ll increase costs :

o The=- authors state‘ékat hlgher ‘variance in the 'XE ,
: ~ of performance (i - increase repertoire, greater
~++  ,number-of d1ver51f1ed talents required) w111,neces--,
X \sarlly increase costs

K ) 3H1gher quallty “levels requlred for dtvervlfled product
m1x w111 exhibit itself in higher igput prices

'y Factor prices are stated to be functions not only
of quality, but of regional differences as well.,
The authors, noting the high mobility of artists,
v1e¥ factor price differences as quality differen-
tla S

© ek
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More estabplished organizations need pay 1ess atten-
tion to their long-run average cost curves. This
reflects itself in higher production costs, greater
product diversity and fewer economies of scale.

‘

Total costs (c)

% of performances Wthh are classified as "maln" .
performances as a proxy for product m1x (M)

Audience-size per performance as a proxy for onallty
(A)

Length of season,- (L) prokies for
Age of organization (Y) institutional preference

-

4; Data sources:

-

'All data was obtained ‘from mail-out surveys sent

to 23 members of the Ontario Federation of Symphony
Orchestras and from grant applications to the Canada
Counc11

- . e . 0

5) Statlstlcal Technlques'

Separate OLS estlmates were run with this data on
33 .symphonies and 27 theatre groups for .1971-72

.with the following results:

~for symphonies‘

¢ = -76772.81 + 15171.18Q - 58.47Q% + .61 Q°

(3.37) (-2. 34) (1.92).
§+8683 13M + 330.29A-+85926.93 L + 7666.11Y
(3.03) (2.35)  (2.84)  (1.47)
_N= 33 ) RZ—%_.730 ) Foi 15, 34
for theatre groups }5 | _pa
¢ = -44923.54 + 35163.07Q - 209.21Q% + .403Q3
| (2.55)  (2.86)  (3.48)
-85.66A + 15753.05Y + 49236.89D : ‘
(+89) T (1.38) - (2.18)
N = 27 R = .871 F = 25.86
Qé A.6 )
' ‘ 219
5 L

L S
3) Variables used o N . o

| S —— -l-f;




6)  Findings: | ) ’ '
e For symphonies, the authors find that lowest
average cost occurs at about 115 performances.
\ For theaters, the corresponding mumber was 210.

o

‘Conclusion o C . ' .

B ’ N
The authors contention is that funding should be used
primarily to increase touring performinces of established
organizations rather than for funding of new groups. ' This
allows for lower average cost per performance as well as
deéreasing the necessity for more diversified performing
seasons.

AL

v

Critique . _ . - , L

e While the authors did address their initial statement
of purpose in seeking some economy of scale in the per-
forming arts m&rket, there is serious question as to . o
whether the specification of their model has brought

o them to this goal. There .are several drawbacks:

N

(o . — - . ‘—. W . . — e
(g]

1) The presence of a negative intercept in both equations”
indicates that this model is only a good approximation
within a small range of the data. There is serious

- doubt as to whether this model.can resemble the average
cost function over any wide range :

2) Single equation estimation in this case must bias
: the coefficient on the number of performances as there

o is evidént multicollinearity among the exogenous
variables s

6 5 : s,
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- D. Hilton, Anthony, "The Economics 6ffthe Theatre,"
Lloyds Bank Review, No. 101, July 1971, : -

1. ' Summafz_

d s a. Intention or Purpose:

Anﬁexamination into the causes of the financial problems
of the theater industry. Examines issues such as pro-
ductivity in the theater, audience composition, ticket
pricing policy, salaries and wages, ownership, and govern-

‘ment. subsidies. '

b. Model and'?indings:‘ - | . | -

None '
c. Conclusions: . : RS
. ‘ BN ‘ — : fi’ . ¢
e One of the major causes of the increasing financial

- problems of theaters (both profit and non-profit) is .
the lack of gains in labor productivity, since the
number of actors required to perform a play does not
change. Hilton makes the statement that "it is this
change in cost relationships between services and .

gmanufacturing that is at the root of the theatre's
problems." ' .

(] Another part of the problem, according to the author,
is the changing composition of theater-goers, The .
aydience for straight theater is' comprised mostly
of highly educated, high-income people, Despite the
fact that the audience is getting more well-off, a
corresponding igcrease in theater revenues has not
been evidenced. ' =

N ‘ ° Hilton points out the failure of theater owners to
recognize the highly inelastic nature of the demand
for plays. Although there is some price discrimmi-

... mation in the form of higher ticket prices on week-

w " - . . ends, Hilton argues that prices could:be increased .

t o even more’ in instances of high demand for a parti-

cular jproduction. . ~ - : o

‘e Hilton argues that the present over-supply of actors '
' . in the field is unnecessary, and suggests ‘that the
, number of new entrants into the profession' should be
. reduced. "... compulsory registration of drama schools,
, the imposition of certain standards of tuition-and a
ban on the employment of non-graduates might provide
. a ,starting point." :

o : ' | o - A.8
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e Finally, Hilton addresses the question of govern-
‘ - ment subsidies to the theater industry. '"The whole
ce question of subsidy, whether or not it is desitrable,
. depgnds in the end on value judgements of the type
j ...welfdTe economics." o

| | IPf |
2. Critique: . | |

|  .The article is limited to a descriptive approach to'thé:-
financial problems of -the theater.. The insights provided by the

author were interesting and beneficial, but a more rigorous approach
to the subject would have been more helpful.. o

a : °©
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E. . Martin, Elsie Myers, A Study of Flnanc1a1 Support to the
Performing Artsu" Master's Expository Paper, Curriculum in-
Operation Research, University of North Carollna, Chapel
Hill, July, 1975,

1.. lSnmmarz o ,

a. Intention orjﬁhrpose:

-~

The author undertook "... a search for a,quantlfled
relatlonshlp between the def1c1t and contrlbutlons, looking at
.a selected sample of art groups in 1969-70." (P.9). She makes
the assumption that "... a deffcit is the motlvatlcn for contrl—
~butions." (P. 9) ' ,

b.  Model and Flndlng_

Contributions per caplta (C1) were glven as dependent
on the accumulated per capita gap (GAP):

€l = aGAP® - (D)

¥

The author accounts for governmental (GOV) and foundatlon (FND)'

grants as follows: .
ci =.aGAPb 4.(GOY) +£ (¥ND) N ¢ 3

(GOV) haver

This last equatlon was redeflned so that those who receife
L " c1 = acarPe f

bgd(Govy ¢ e

and those who‘receive (FND) have: .
c1 = aGAPe E(FND) B S (8)

Finally, the author modified her model so tgéégjm is basically
equation (1) but with an-adjustment in the

~ is by accountlng for (GOV), (FND) and the endowment income in
(GAP). This gives us ‘a variable (GAP4) wh1ch is the explanatory
variable for (C1): - , ) . . ‘

c1 = aGAP4P o

?0<a<1amio<b$1 ‘}~g“ e

This adJustment
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\Theater*-,

When regress1ng (Cl) on (GAP), (b) was found to be not s1g-

nificantly different from one., This suggests that ... COntrlbuf

tions are increasing at the same rate as the accumulated gap..."
(P.25) The equation states that about,  one-half of the gap is
coVered by contrlbutlons. _

As grants and endowment income are.accounted for, the value
of (a) rises to. approximately two-thirds. This suggests that con-
tributions cover two-thirds of the gap. The valué\of (b) rema1ned
not significantly different from one,

'.Opera

The-values of (a and b) were smaller for the opera in com-
parison to the theater But both were within the 11m1ts for the
model.

IS

A Symphony:

The values of (a and b) were larger than the case for the

‘opera, but when compared to the theater, the values, for (a) were

close, while (b)* was smaller

’ *
. ¢

c. ¢ Conclus1ons.

The models estlmated lead to the following conclus1ons

) In the case of theaters "... the ratlo of con- o
tributions to the deficit remains constant.' -(P.37) -
"o . In the case ‘of the opera "... a constant pro--
- portion relationship was not evident from the
regres51on analysis.. ' (P.37) o
. The case for symphonles dlffers from the above

two as "... no-statistically acceptable equation
- was found for all symphony data. However, within
. B a limited range of contrlbutlons, the results are
. R acceptable." (P.38)

2. Crlthue
a. 0m1s51ons .

.- An analy51s that. relates the results of two types of
behav1or lacks the. explanatory power of a model that deals' with
.the structural relatlonsh1p$r 'We cannot’ understand the factors:
affect1ng .contributions by ‘merely studying the demand for them.
It was necessary to study the cost af sollcltlng these contribu-

: tions, the structure of the financing of the relevant 1nst1tut10ns_‘

and the deficits 1ncurred over time.

. ) | | - A.11 ’. 224




W " b. Crltlcal Comments: & . Tae ;

In addition to the omlgklons mentloned above, the :
author biased her study by her sample selection. She stated that
- - ",.. companies which could support themselves without contribu-
. tions were considered anomalous organlzatlons and removed from
: - the sample." (P.9) This is the case since even these companies
receive some type of contributions.and their deletion from the

study overstates the role of the deficit in explalnlng contrlbu-
 tions. . R

A.12 | |
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F.. Moon, Robert'~ ‘ o e -

Mo

"The 1975 76 Cuncert Season; A Preilctlon" Association of

College Unlver51t and Communlt Arts Ad
Fall, 1575 Yy ‘ y | mlnlstrators,}Inc.

1. Summarx»

a, Intention/Purpose
F R ' R ‘ : .

The goal of this study was to develop a series of pre-
dictions regarding the revenues, costs, quantities and
makeup -of arts performances in the 1975-76 season based
upon past trends.

b. Model/Flndlngs
.'1) No 1n1t1a1 hypotheses\ggzg\presented
2) The reason glven for this presentation @as a growing

concern for the future of certain art forms in the
college, university and non-profit market. ‘

1

3) ' The variables from the survey data are as follows:

Number of performances

/. '
! o Total fees fo rtists
e Total other d1rec¢ COSts .
e Program types
‘ ... Theater
.. ' Instrumental
... Chamber music
.. Contemporary dance ' ‘ ,
:, Symphony I
| S .. Opera and Choral o S
o ‘ f{' dazz ' o ;A SR
o .. Polk o f"‘ . . R
..':Medern. | o
‘ .« ‘Rock .. - a T
. Ballet o .
.o ‘Ethnic Dance
(1
| ; | A13 o
Q o o oL 226
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A

I A
.. "Big-'Names"

.» Vocal Recitals

Inst tution Type -
:\S{;ge and Unlver51ty
Nonprofit, 1nst1tut;on

[ Reglon (9 grouplngs) . ,_’. ' i ‘

e Student Enrollment
.. less than 3000
.. 3000 - 4999
“ +. 5000 - 9999 , .
.. 10,000 - 19,999 y///
.- 20,000 plus '
e Education Level
.. 2 year
.+ 4 year -

. 4 year plus graduate

e Public vs. Private

‘e Sources of Budgef

.. Tickets

.. Student fees

.. State‘agencies'
.. NEA

. Academlc funds :
.o Indmw1dual/quporate Contrlbutlons v
- ;Membershlp ' R

-~

... <Community Government’
.. Tuition 'Income ..

The source of all of these data is a series of six surveys
of colleges and non-profit institutions dating from 1965.
It is assumed at this point that- ‘the data are con51stent
in scope and definltlon across these surveys.

Ve

A14 ) |




e .

»
5) Other. than sim tabn;ations, no statistical techniques
of any 1mporta were used. ‘ g -

6) The findings of this study con51st of a series of
projections, whick are listed below. .

3 195 institutions will present 3,515 performances
that cost $12,015,119 in artist fees in 1975 76.

e Average fee/performance is $3418.

195 institutions w111 spend $4, 014,923 in other costs‘
- or $1237/performance. )

e Average total cost/performance is $4 655.

,4?-0 "195 institutions will spend $16,030,042 in dlrect
costs ‘for 3515 performances.

e Average fees increased 37.8% from 1974-75 to 1975 -76.
¢ Other costs 1ncreased 24% over the same p€r10d

e Three year increase in total costs has been 66.7%.

)

.Vocal recitals are down 57%, symphonies down 33%
from 1974-75 to 1975-76.

¢ Over the same period, theater up 34.8%, contemporary
o dance up 36.1%.

e In subscription sales, 40% report 1ncrease, 159 .
.report decrease. 5 :

c. Conclusions

As a simple data collection procedure, there were no specific
conclusions drawn.

2. Critique L : QQK( \\\m\~,//

As far as data collectlon is concerned, this study appears to

have been reasonably successful, though it remains to be seen

as to whether or not aggregated '"other costs" is useful as a
variable.. It would have been preferable to have more 1nformat10n .

*' op the type of costs.

./}

.

1

-

i
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@. Moore, Thomas Gale, The Economlcs of the American Theater,
Duke University Press, Durham, N.G.. 1963

.

-
59 -0

1.. Summary = - : e A ’
S as Intentlons/Purpose. &

"The purpose of the study... (15) to discover the :
present state of the American professional theater." (Preface)
This knowledge will be used in making projections of the
future state of thé theater. .

;b. Model and Flndlng_r

s

e _"...no reason to belleve that ‘rates of profit
have declined for investment in Broadway pro-
ductions,”" (p. 21)

e A sllght increase in Broadway attendance took'

That
-
-

. N -
. .

place since the mid-thirties . | Py
. "A substdntial increase in dramatlc activity" o
has occurred off-Broadway since the.war ' .
e The quality of plays has improved over time .
e Income elasticity of demand for the theater-
appears to be unitary F -
‘ £
* : e '"As per caplta wealth contin\es to rise and is . “

reflected in increased incomg, we tan predict e,
a proportional growth of att¢ndance on,Broadway, *
‘a smaller %pmp in the amountjspent on comple- ' .
mentary go ds and services, .and a still’ smaller ¢
rise in the prlce of ticketg bought." (p. 91) '

Prlce elasticity ,seems to be less, _than unltary

Ticket prices should be ralsed thus 1ncrea51ng
revenue .

Rules that govern pricing should be: repealeé
or modified so that the theater can adJust its
prices to changes in the market.’

1

E

bid

.Oa

- . p
. 4

. e 7Pr01ect10ns B ‘ ye ,

o An 1ncrease in’ the number of §hows and attendance,'
' - * - should take place following the removal of the
Foo _10% federal ticket tax v

¢ The prlce of admission is not expected to show
-a long-run decline

[

(4
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L - " for 1926/27 - 1965/66.

o

o Qhe growth in attendance for Broadway will
‘ continue to be slow due to the modest respon51vn- .
. ness of attendance to income changes, the increase
in ticket prices and the increased cost of :
transportatidn

@ As personal income increases. we would expect
a rise in operating costs and ticket prices

, - ® The road is in a state of decline

Resident companies have increased their number
since World War II, but. the potentlal for
further growth seems small

e . Summer stock seems to be "the strongest branch
of the theater out51de New York." -

2. Comments:
~omments

Fd

Moore's work is a thorough study of the American
theater. He supports his analysis with data that is also

valuagble i constructing models of the theaters. He -

presénts a model for attendance,.shows and costs of productlon.

. 3 «

List -of Varlables

a

g .
1. ‘Total production, performances, productions
still running at end of season, average number
- of performances during the season, Off- Broadway,
g 1953 54 - 64/65. .

2. Average-productlon-costs for selected seasons

- 3. . Average weekly operating income and expenses
for selected -seasons
4., Operatlng and production costs for selected seasons
. 5. Playing weeks; gross.revenue and number of shows
’ for the road and Broadway 1948-49 - 1965-66. .

6. Subsidiés for the arts for selected cities for
operating expenditures for 1959.

7. Broadway productlons for 1919/20 - 1964/65

L NUmber of . shows playing dur1ng an average week

¥

9, -Estlmated 55erage February weekly attendance :
for 1926/27 - 1965/66 . .

-

+

A.17 | | -
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10.
11,
13.
14,

15.

Box office receipts for 1924/25 - 1965/66
Top and average ticket prices'1976/27u~'1965/G6.

1927/28 - 1961/62.

Total Broadway shows and performances playlng ‘

. Average run of shows opening durlng season for

during season for 1927/28 - 1963/64.

Theaters and performances per tgpater for 1928/29 -

19%53/64.

Average total co:ts'of major items for plays

openlng durlng selected seasons.

"A.18
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H. National. Committee for Cuvltura.]. €S OUxS ;
' National Report on the Arts RVS urees o | :
. October, 1975 - - ’ °
_'I.ISumma Y )

a. _Intention/Purpose

This repoft'stated three basic objectives: (1) To diaghose ‘

the present health - or lack of it - of arts organizations, :

. - (2) To determine regional differences, if .any, and, (3) To
seek facts which may form a basis for national policy of
support for the arts. S

Q

b. Model and Findings

1) Hypotheses - The essential underpinning of this study S
e is the contention that while interest in the arts and -

‘attendance at -arts programs have increased dramatically

over the past several years, the costs of these programs
have risen éven more dramatically, forcing these or-
ganizations into‘-an "income gap." :

2) Tg% basic rationale for this hypothesis is the fact
" that, even in the face of increased interest in the arts,
programs have had to be curtailed or cancelled due to
- rapidly -rising costs. The reason stated for this
- situation .is that the performing arts ‘are, of necessity,
labor intensive and cannot shift to more capital intensive
production techniques in the face of higher labor costs.

¥

o

- s o o o S o
N 5 -
. . « . "
” . . .
. . ”
i
& N .
.

N T

& 3) Variables used in the survey inthde the following:
. Total‘expénditures for a performing arts institﬁtibn
for a _zar - ' .
e Total performances/year
Number of employees - ‘ H;,. N
" Number of non-paj& volunteers _ L | ’
e Lével of earned income from'tipket'sales, sub-

o

scriptions, etc. ’ ,

vincome from p;ivaég contributions.

Inéome“from investmenl ‘arild corpus endowment income
City, County, and State aid ' |

v

® ©
e

- g o om

e




1

e Federal grants and appropriations
‘e Number of programs considered but not implemented,

number of operating programs, and number of programs
dropped due to lack of funds. \

1

oy SN O 9 om ow o

-~

4) All data were obtained from questionnaires from 433
non-profit arts and cultural institutions, which were'
differentiated by region of the country, (North,

‘South, East, West), type of art form (Visual arts, ,
performing arts, other), and size (small, medium, large).

5) Statistical techniques were limited to simple tabulations
- across the above variabtles.

6) The evidence shows that, including programs which were
” desired but not undertaken, revenue fell short of costs
' by about 14% and this income deficit is growing over time.

-

h

c. Conclusions

.
-

I R N LR

This‘study-reaches 3 basic conclusions: .

1) The growth of funding - for arts institu;idns, mugt*coﬁe
mainly from broad-based local support. : :

2) °‘State aid should amount to no less than 10% of the -
required funds ofrarts organizations within the state.

4

3) Federal aid should amount -to an additional 10% of funds

required throughout the nation. 2

<

@

B e

2. Critique

]
a. Omissions

_ Within the scope described fof this étudy; there were no
) significant omissions. The study addressed all of the
\ originally stated purposes. - _ :

" b. Critical Comments

P

The attitude of this study toyard the value of performing . :
~arts organizations and the demand for their services is :
understandably self-serving. The wording consistently used -
to describe the shortfall of revenues with respect to costs.
followed the same pattern: - '




s | \

"In order to meet the financial needs of arts or-
.e -~ ganizations, (agencies) should provide ... funds
e - needed by arts organizations." -

This equat-on of the céﬁcept of "need" and the concept of 4
"demand"¥is typical of analysis derived from‘a position of
vested interest. From this standpoint, this study failed

to provide evidence. that the current number of arts and

cultural programs were 1nadequate in the face of national
demand. .

A -
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collected data. .

Collected data and limited itself to the reporting .. aggregates.

I. National Endowment of the Arts, Opera. e
* Washington, D.C, . . '
1. Summary

a. Intentions/Purposes:

The compilation and analysis of data of a survey dealing.
with "...organizational and employment patterns, programming, '
attendance, and levels of income and expenditures for the nation's
largest dance companies.'" (Preface) . ’

~

S N U GN 0D 0 M Gy o S o &5 G W & v o W

b. Model and Findings:

X ‘No model is presented. The findings are limited to a
presentation of the Tesults of the survey. z

¢. Conclusions:

‘None.

. Critique
a. Omissions:

The study did not present a model for the analysis of the

-b. Comments:

The study fulfilled its purpose of compiling data for
various.-aspects of dance companies. It failed to analyze the

The failure is due to the lack of a general model which would ‘help
in presenting expectations as well as observations. This unfulfilled
part of the study would have been valuable in dealing with policy
questions. ' ‘ ‘

List of Variables in ﬁhe (Dance) Data

l. General data as to year of establishment, incorporation,

«os €tC.
2. Home performances:-capacity of theater, price of tickets,
... etc. . : ' -
3. Tour performances: audience composition, fees,‘.,.,etc.
4. Residencies: fees received for services, some cost items.
5. Type of'produétion: new prbductipns,‘revivals, ... etc.
&. Staff expenses. ' |
7.

Dancers: compositfon by sex, rehearsal time, salaries,
N ....~ etCQ . ’ » '

“A.22
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8.

" 9.

10.

-

School operations: activities related to danc1ng and
whether they are or are not for profit.

Expendltures' salaries, travel expenses.

Sources of 1ncome.~earn°d income, contrlbutlons and
endowment income. . : /)

A.23
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J. National Endowment for the Arts, Opera,
. Washington‘\D.Ca,June 1971 T .

1. Summary | o | I /
" a. Intentions/Purposes: ~ . S
. ~

S _ ' The compilation and'analysis of data of a survey dealing
: with "...organizational and employment patterns, programming,
attendance, and levels of income and expenditures for the nation's
opera companies." (Preface) : '
. : ¢ )
b. - Model and Findings: 7

. ‘No model is presented. The findings are limited to a
presentation of_the_results of the survey. ‘

C. Conclusions: | T

None

- 2. Critique

- &

L2
. a. Omissions:
~1s5s10ns

, The study did not present a model for the analysis of
. the collected data. S A

b. ~Commgnts:

‘ The-study'fulfiiled its purpose of éompjling data for

4

W . -

various aspects of opera compamies. It failed to analyze the collected

data and limited itself to the reporting of aggregates. The failure

~1is due to the lack of a general framework which would help in ,
presenting expectations as well as observations. This unfulfilled
part of the study would have been valuable in dealing with policy
questions. - . : - : .

., List of Variables in the (Opera) Data

. — | -
_— 1. §enera1 data as to the year of establishment, incorporation,
«e. €tC. ~ ' ‘ - ' '

2. ' Home perfdrmances: capacity of_theater,vaUtendance; price
of admission, ... etc. .

3.. Tour performances: length of tour, audience composition,
e e etc. ' i

4.-  Staff expenses: artistic, administrative and technical staff.
5.. Performers: full-time, part-time, salaries{ ..o €tcC.
6. Expenditures and costs. '

7

. Income data. .
: A.24 .
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K. National Research Center‘of‘the Arts,'Inc.-

Study of State Art Ag;gcies:. A Summary Report

»ConductgaffOrﬁNEA,'l

Qe

d

| v

© 1., Summary - o : - CL : ' S

Intention/Purpose:

The goal of this study was'to<£rovide State arts agencies

‘with a block of data from which more informed.policy ,
‘decisions could be made by each individual agency. This

goal was to be implemented by data collection reflecting
the sources of funding, expenditures, and internal

- structure of each arts agency. =

Model and Findings:

- No spécific hypotheses were initially proposed. Thei

sole purpose of the study was data colleg?&on and assessment.
From each State arts agency, the following variables were
collected: ' PO : : :

o | . S

® Sources of funds

... State ‘

.. Federal (NEA) : ' -

... Private and corperate contributions -

.. Local government

e Funding of Associated Foundations -
o G

.. ~ State

... Federal

.. Private

-J. Local

e Expenditures

J. . Arts énd*Culfural Organizations (broken’down.by
media and type) - ‘ . :

.. Other organizations (schools and public broadcasting)
 Individuals | ' ' '
.. Other (agency expenses)

A.25 943y




° Secondary Recmplents (arts- organlzatlons will often
support other organizations or individuals; in this case
these data are unreliable as these organlzatlons were
not 1nterv1ewed dlrectly)

s 8
e Distribution of'Expendltures by Art Form -
.. Music - | = S .
) .. Theater - |
~++ Dance - . g
-~ «+ Combination of'Arts
- Visual Arts - - . ' ,
.. Public Media :
.. Literature .
- Other Art Forms,K - : ‘ :
~* . '«. Nom-art humanities: : | ' ‘ -/// - :

® Type of Act1v1ty A551sted (program support salaries,
‘touring expenses, etc) . ¢ .

e Source of Fundlng 1n1t1at10n and perlod of fundlng
] Demographlc data on State agency personnel

-Thesedata from flscal year 1974 werefrom questlonnalres
'completed by 55 State and Terrltory Arts ‘Agencies.

Statistical technlqueswere limited to simple tabulations.
As a result, the findings stated in this study were
limited to descr1pt1¢ns of the tabulation results,

c. Conc1u51ons
Conclusions in this study:were limited to entlrely subJectlve

statements regardlng future trends in funding and
expendlture.

‘2. Critique : /'

a,b Omissions and CriticalComments

With respect to the initial statement of purpose, there
were no omissions. However, the usefulness of this study
must be limited by the fact that it is not time series
data. Statements regarding changes in funding level and
dlstrlbutlon in the future cannot be taken too seriously.

: . . - .
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" are known at this time.

- // o~~~
. a'.‘
4
N > /'/ .
/// -
. o : /.
Related Studies - /
. f -
No related studies on similar vdriables of State Funding

NEA ddes publish yearly reports

regarding their funding of a;ﬁ% and cultural 1nst1tut10ns.,
These studies may all be used in con;unctlon. S

- . //
.
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L. National Research Center of the Arts, Idc., A Study of the N
Non-Profit Arts and Cultural Industry of New York State,
-Study No. A00Z, March 1972 :

c 8

“

*

. 1. Summary . - g

. a. Intention oZ%Purpose: ,
- The st aim of the study was given as "...an indus-

try looks at the arts organizations and cultural institu- -
tions of New York State. ...(They) are viewed from the

- perspective of employers of capital and labor, purchasers .
of goods and services and producers of a valuable service

product benefiting many levels of society. " (Preface)
s ~ The study divides the state of New York into six
- regions: . : :

New York Cig; .
- New York City suburbs to mid-Hudson
Upﬁer Hudson to St. Lawrence
‘Southern Tier East to Central
' §§uthern Tier Central to Finge} Lakes
. Southern Tier West to West ~ -
Aggrégates are presented for each of the regions.

. Another breakdown is by size of operating budget. ‘The
grouping is as follows: - ;

®  §$5,000-49,000 -
o © $50,000-249,999 : ~
o $250,000 and over ' '

. -

The breakdown for ‘organizations is as ‘follows:
‘ ; aad
] Performing Arts :
«+ Music, thea;fe, dance, presenters
o Visual Arts and Museums .

Visual arts groups, museums, arts councils

~ ' o S
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The areas of analyses were: o ]

Income gap

Manpower

Management S : : S
Production and services - |
Costs to the consumer

Future of the industry

The survéy was conducted for a Sample of 589 organiza- - ’

tions from 2 population ot 3000. The fiscal year surveyed
was 1970-71. '

b.

° Artistic personnel received

%

Model and Flndlng_.

The following is a summary of the main flndlngs.

. An income gap exlsts for 54% of the organizations
surveyed.
° Earned income is the major source of income for

these organizations followed by prlvate donations
and lastly by public’ grangs.

e largest propor-.

tion of personnel expenses. Adpinistrative per-
sonnel received the second largest proportion

~except for museums where they reteived the largest
proportion.

° ~ Most organlzatlons offered reduced rates based
- on age or membership. In addition, free admission
was offered by all at one time or another with
some organizations eliminating the admission fece

altogether )
° The majority felt that governmental sub51d1es
'should be increased. 1 ‘
c.  Conclusions: ] :
. No conc1u51ons were offered
Critique . .
a. Om1551ons' :
The study did not set up a model to explain its flnd-
ings. It did not analyze its findings. It also mlssed the

opportunity of using cross analysis.

A.29 a ' -f
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b. Critical Comments:

3

The study is a. survey of non-profit organlzatlons at

a point if time.
izations over tlme.

It does not present changps in the organ-

.. The study is highly aggregated w1th the smallest unit
of analysis being one of the 'six regions in ths state.

o
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M. Poggi, Jack, Theater in América: The Impact of .Rconomic Forces,
1870 - 1987, Cornell University Press, lthaca, New York,
1968 . ' - )

a. Intention ®»r. Purpose: ,

Thé study of the market brganization for commercial and .
‘noncommercial theater over the period 1870 - 1968.

An analysis of.the economic‘fbfcesvthat led to growth-
and decline of various groups within the theater such as the
touring groups and Broadway. ,

b. Moael and ﬁindings:

None

1

~c. Conclusions:

, Th~ monopolization of commercial theater that was achieved under
the Syndicate and the Shubert brothers was weakened by 1956. Poggi

suggests that "...some measure of open competition in theatrical'
" real es:ate” emerged from this year on. (p.Z26) :

. . —~

The theater developed during this period as follows: P
‘centralization of production, "division of labor'", "standardization
of product” and "growth of control by big business" (p 26). ’

The decline of the road is viewed as '"...the beginning of a
general and 2pparently permanent decline that did not become
evident on Byoadway till the late 1920's." (p33) The road 4
productions were faced with a cost increase. This led to pressure
for a larger percentage of the profits, which cut.in the local theaters
take. - In some cases the result was the closing down of one-night,

" stands where costs were higher than revenue in many instances.-
The squeeze on revenue was due to the emergence. of competition
- from the movies, the increased mobility, autos, and the enter-
tainment role of radios. : ' )

Broadway experienced its boom period .in the mid-twenties. Prior

to that a constant increase in activity took place and a definite

,decline occurred following 1925-26 season. The [hoom is given as
a result of: :

?

’ v

1) the theater being more entrenched in New York and the major cities,

¢

2) increased urbanization, .

3) the postwar prosperity espéciazly in non-rursal #reas.
A.31 |
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decline of the road and Brecadway. - ' . ot
_ s o, .
The decline of Broadway is attributed to ‘the increase in costs, °
risk and ccitpetition from the movies. The main factor seems-to’
be the movies which presented a competitive product at a lower
price. Movies also attracted some of the top talent:in. the -
theater once talkies were introduced. Given the increased cost,
- theater could not compete successfully with movies. - | -
- - . g :
, The noncommercial theater was one approach to lower costs.
Production costs were small and the theaters were often converted
structures that lacked many of the features found in the commercial
tgeatefs. The turnover was high and financial difficulties were .
the rule. e * :

- The reasons above also .account for the time difference in the

o~

-
. - . §

The Off-Broadway movements gained strength due to- the : )
limited opportunities in the existing commetcial theater, The costs
of production were minimal since actors did not always receive pay.
Prior to 1952 "Everybody did everything" (p. 192) but this' thanged
. as actors' pay become equity minimums, directors, designers and
. .authors received higher percentages,salaries or royalties. Off-

Broadway experienced a declineisimilar to Broadway's. Costs and.
risk increased and Poggi suggests that,the low price, of foreign )
~films might have been the other source of a squeeze that contributed -
to the decline. Currently it "...appears to be a miniature Broad-
way, useful to the larger theater as a barometer of changing : s
trends in drama and as a testing ground for new actg;s and directors.”
(p.°194). o . .

Off O0ff-Broadway emerged as a revolt against the new conven-,
tionality of Off-Broadway. It has maintained its freedom "by keepifig

~its costs at a minimal level,."Technically, everybody i an amateur..."
(p 199) 1It, undoubtedly, will' face the choices that wej}e faced by

Off-Broadway of freedom verses growth. :

&

The resident-theater movement has not been successful. Its
accomplishments were considerable in the sixties compfred to ‘the
previous fifty years. It provides avenues fot varioys segments

- of society to let themselves beg heard. J : -

s
-
ERd

Y
-

2. Critique
a. Omissions: .
. The title stated that the impact of economic fdrce§,Qn ‘the
' theater will be“studied, but the study failed to quantify such
an impact. . . )

-
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B. Critical Comments: o, R v

The study limited itself to a descriptive approach to the
issues. Its analyses were relevant but;would have been more
helpful if some quantification, where possible, of the _
relationships was attempted. This would be beneficial to both
the theater industry and the piiicYmakers. ‘ i
The study is. vhluable in understanding the theater, its
various- components and the economic. forces that led to the
growth and decline of each. ' '

-
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Schwartz, R,A. ’
"Rersonal Philanthropic Contributjions" .
Journal of Political Economy, 11-12/1970, pPp. 1264-91

Shmmarz

a. Intention/Purpose

. Schwartz goél was to incorporate philanthropy into

traditional utility theory and separate that portion of

philanthropic activity which is truly altruistic from that
which nay reflect motives of ultimate personal gain. ’

b. Model and Findings

° Schwartz assumes that the utility of the contributor (Ua)
is_a function not only of his own personal consumption

well (C

» >

c®, bB§ of the consumption of another individual as e
. . =N :

1. " u? = u?(c?, c®) and uP = wP(chy
\He measures donations from a==b-as Da}, and ya and yb

are incomes before the donation has iaken place, then
‘he makes two statements.

2 Dab

= ya - c? = Cb - yb

3. Cb “,(Ya + yb) _vqa

‘Statement 3 is, in effect, the equation of a budget
constraint under the assumption that there exists a
"unitary price for giving," or that ‘income transfers
-are costless. We know that tax rates affect the price

- of giving and would result in a non-linear constraint
but he ignores this complication.

From equations 1 and 2, he arrives at the following:

4. dUa/dDab = dU7dca : dCa,/dDa * ’dua/dcb . dCb/ 4p@b

From this equation (assuming a unitary price for giving),
the criterion for continued donation must be considered
to be: , : ' A

' a - a
5. 'dU//<dCb - dU///dCa

0 G I B & W B0 0 an B & O U m e
. - . - .. 47
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. Schwértz,proposed an analytic relationship of‘the‘form:

~ From thlS basis, Schwartz estlmated the following

'The variables Schwartz used are the following:

D is constant dollar donations

P is the ratio of the price of g1v1ng relative to
the price of consumption:

Y_ is the constant dollar sample income

Y is the constant dollar average level of
' national income

t is a trend variable

d; is a dummy for WWII

is a dummy for the years before the presence of
the standard deduction.

All of the variables (other than the WWII dummy) were
from various editions of IRS' Statistics of Income,
Personal Returns. -

6. D =D(P, Y, Y)

Differentiating.6. While holding Yo constant, Schwartz
arrives at:

7. 4D = (dD/dP) (dP) (dD/dY )chs)

This can be adjusted to an equation in natural log form:

8. dD/D = <NDP) (dP/P) +< DY )(dYs/ Ys)

equatlons
"B, b, bt bd b,
9. D=aP Y " e 3 et e and
b b.~.b. bt bd .bd
10. D=a P'yY_? Y, et e ! e 612

S

Regre551on coefficients and price and income e1ast1c1t1es
are ‘calculated’ from these equatlons,

P




A
L .
° ﬁx Regressions were run for three separate income classes.
From these results, donations appear to respond inelast-
-ically to price, own income and non~sample ifcome.

- e  Schwartz concludes that donations appear to react
- normally to changes in income and price. This being
o the case, it would be difficult to judge the effects
cf a change in tax rates upon the rate of giving as
price and income effects move in opposite directions.
2. Critique. o ' -

A

P

) As Schwartz points out; price, own:incomé, and non-
- sample-income are all likely to move over time in the
. same direction. As a result, it is likely that some
.of the estimated coefficients are biased. The con-
sistency of the qualitative results, however, tends
~ to lend credence to Schwartz's results.

a

<
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0. Seaman, Bruce, A., "The Pattern of Performlng Arts Flnanc1ng,"

Urban Ecanomics Workshop, June 2, 1976,

AN

1. Summary °*

a. Intention or Purpose:

Ll

The author studies the private~government'contributions
and grants mix for the performing arts. This is based on modeling
the behavior of each of the two groups and, the ,factors. that in-

fluence its contrlbutlons and grants.

b, Model and Findings:

The prlvate groups, act1ng as utility maximizers, have
to allocate their income among various commodities and services.
They can also affect the behavior of governmental organizations
so that subsidies are provided to the producers in order to lower
prices. The incentive for such behavior by private groups is
dependent on the difference between the private and public price.
of giving. The private price (PP) is given as:

= (1-ty) (L-thg) + (b%/Bp)mg N
where ' | ' J
P%: ‘the private price of contributing by the ith
household
t%: '_.the marglnal tax rate faced by the ith household
Mgt the percentage of a dollar received by an.arts

organization that is paid by a government above
the metropolitan level . .

bi/BF: the ith household's share of the federal or state tax

~

" The price of having the local government make the ‘grant or con-

tribution.on behalf of the household is:

P;.= (1-ty)[1-mf)b /BL] + (b /BF)mf

where: ' . . N

pl. - the price to the ith household of having the local
g government make the contribution

bi/BL:‘ the ith household's share of. the local tax base

A.37
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,.genéfal, we can compute the difference for (Pp and Pg) as follows:

~ externalities”/of having these institutions in the area.

The -remaining variables were explained above. In

- . b . -
Py - Pg (} VEIJ[(l v m) ]

Since £l~<1;-we‘expect [(Pp'Pg)‘>0]' This implies that

there is a net gain to private groups when the governmental agencies.
provide the grant. This Ieads to the formation of a 'pressure .
group” to obtain the grants. : . S
'The author goes on to discuss the externalities from
having performing arts institutions in a given location. This
leads to modifications in the behavior of the firms in the area.
Thus, we should expect these firms to contribute on two accounts:

]

‘e The managers maximize their own utility by some
form of contribution to the performing arts - .
institutions. ‘ o

e The firm's profit-maximizing behavior might lead
- it to contribute to the arts organizations since_
' it can benefit from the externalities generated by
these organizations. : S

c. Conclusions: ‘ , S

o Seaman concluded that, "In general the results are

mediocre.” (P.38). This referred to“the relationship between

grants and contributions from a given source, or the ratio of
 such from two given sources, and the following 'set of variables:

income distribution measures for the area,
educational attainment measures for the area, N

measures of externalities f£rom the performing
arts institutions ‘in the area, and - :

o grants by the NEA to the institutions in the area.

2. Comments:

The study begins with the assumption that the price -of the
product in the performing arts is less than its average cost.
Therefore, grants and contributions must be forthcoming in order
to produce. Three sources of such aid are given: private, govern-
mental and business. Private groups "lobby'" for governmental sub-
sidies to the extent that they can shift the cost of ‘their own con-
tributions to the rest of the population. The same is true for
business managers who also contribute in order to maximize the,

- !

i
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' s
_ There is an absence of the roleof managers of governméntal'
agencies as utility maximizers. In addition, the governmental °

- agencies might in turn try to modify the behavior of private and
business groups and consequently their contributions. This might
“suggest a complex of lags which would complicate the: Analysis.

These lags might be institutionally determined, such as legislative
lags, or due to the operations of the economy, such as the exter-
nalities. . o . o

A.39
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APPENDIX B

4 .
- ’ EQUATION ESTIMATES FOR ALTERNATIVE

A. introduction SPECIFICATIONS FOR EACH MODEL

The procedure employed in arriving at the "best" equation
specificaiions (iie., those appearing in.Section VII of the study)
started with the development of separate conceptual models for -
each of the separate art forms. This. model conceptualiZation
sery%d two purposes. The first was to reduce the set of potential
explanatory variables to a manageable number. That is, out of

- 4&he universe of variables available to the researcher, economic
~theory and knowledge concerning the institutional assignments foro

each art form were combined to define that set of variables Wthh
would encompass those factors likely to influence the behav1or
of the art form under con51deratlon.

The second purpose of the modelllng effort was to 1nd1cate
which variables or measures of phenomena are likely to be alter-

‘natives. Clearly, the conceptual specifications of Section V

include alternative measures of the same factors. The choice. be-
tween these measures is an empirical issue.

Therefore, a series of regressions was conducted for each
behavioral equation in which alternative measures or combinations

of measures were put to the test. Information from one regressio:.

regarding the reactions of coefficients to the 1ntroduction and/or
removal of selected variables or groups of variables was used to
further modify the specification. This process was quite involved
for each equation, and was largely based on statistical issues,n
having previously used economic theory to define those variables

or sets of variables eligible for inclusion.

The empirical results presented in this Appendix for each art
form represent key points in this iterative process. They are

ordered for easy presentation and their order does not necessarily

Te generated. Obviously, time
planation of the sequential pro-
'everyiequation.' Rather, the key

represent the order in which they
and 'space do not permit a full
cess used to arrive at each an
milestones of ‘this process, a given by the estimates included

in this Appendix, will provide sufficient information to the inter-

~ested reader.

B.1. 0
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Finally, it must be emphasized that, in .no sense; can the
Iprocedure used be categorlzed as a random or stochastic process
of attempting every combination of var1ables for a given equatlon.
Beside the fact that the project resources would not permit such
a process, the set of potent1a1 explanatory varlables was defined
by economic theory and /the ch01ce among alternatlve measures of a
partlcular cause was accompllshed by using standard. statistical .
‘procedures. ' o ‘ o )

B. ‘Appendix Tables

&

TABLE B.1: THE VARIABLES USED IN THE DEMAND FUNCTIONS
. FOR THE FOR-PROFIT THEATER MODEL '

variable ' Description

P | The price of admission (total revenue
for the given period/total attendance -
,for the period)

PC2 _ Consumer price index for services less
‘ rent, 1972 = 100 .

PS The consumer pr1ce index for readlng and
recreation, 1972 = 100

Tr. A trend variable, the last two digits
- for the year of the data ’ '

Um Unemployment rate for .whites, quroxy
for the rate of unemployment fer=the
typlcal theater audience

Y " Per capita dlsposable personal income
in 1958 dollars

RS
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TABLE B.2: ESTIMATED AVERAGE FEBRUARY ATTENDANCE FOR ALL SHOWS -- For-Profit ’Iheater—l-/
, . o - : * 2 Nuber of ] = .
Equation p Y PS Um Tr rc2 Constant . R% . pbservations ¥t}
- i -10.8167 034 | -zzm 111.1566 | .5211 .30 Yes
_ (-1.6292) | (1.6469) (-.2989) (2,1846) , o :
2 -17:3927 .0324 g 7.8754 167.7845 3797 18 No
o (-2.5807) | (1.4577). , 1.9791) - (4.1254) _ o
-3 - -12.4084 .1063 ~2.1404 9.9124 173.7737 .4240 18 No
. (-1.4801) | (1.3772) | (-1.0) (2.2172) (4.2269) - ‘
1 | -14.0808 .0639 -2.3645 8.9425 1.9632 172.0085 | .4329 18 No o3
(-1.4854) | (.5065) (-1.0412) } (1.7427) (.4333) » (4.0327) re
| 5 -19.4815 +.0066 6.8911 | .6634 ’ 206.6949 | .3888 . ] . 18 No (7]
(-2.3144) | (-.0723) (1.4748) | (.4389) - (2.1079) . monnef
i ' | ' e
o Yhe values enclosed in parentheses are-the t StatlstlLS'nR is the unad]usted coefficient of multlple determmatmn, ‘ "U
., @ column indicates whether or not the Cochrane-Qrcutt method was used in the estlmatlon. ;  wd
JABLE B.3: ES’I‘IMATED AVERAGE FEBRUARY AUDIENCE SIZE PER PERFORMANCE FOR ALL SHOWS -- For- Proflt Theaterl/ ’ .,<
Equation g P Y PS - Um Tr pPC2 . * Constant RZ ()l)se;s.";t(i)uns (8¢} w
1 -1.0296 .0028 ©.0381 R | v asens | L3007 '3 E
(-1.6615) (‘8066) | 6348y | (3.6366) 99 1 No .
. 2 ~1.8954 .0028 -l .eoun . ‘ o 21.3752 .4179 1 ‘
(-3.0880) (1.3893) - (1.6587) , “ - (5.7707) 7 ,,8‘ "
3 -1.6973 .0058 -.0851 .6821 S ) 21,6132 *4258 1 i
1 (-2.1570) (.7937) | (-+4233) (1.6259) - . ‘1 (5.6009) - : ’ w
4 > -2.0905 -.0042 -.1377 | .4540 .4616 - " 21.1982 -] .4813 18
(-2.4528) (-.3715) (-.6746) (.9841) (1.1330) ‘ ~ w1 (5.5276) o - e
5 -2.4013 -.0066 S .3627 - .1607 ' 30.7994 .4780 18 '
(-3.2837) | (-.8325) (.8936) * 1 (1.2236) ' (3.6154) ' > Nov
Y The values enclpsed inpparentheees are the t statistics; R is the unadJusted coefficient of nultlple determmatlon,
g ™ column 1nd1cates whether or not the Cochrane-Orcutt method was used in the estimation, o 256
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ESTIMATED AVERAGE FEBRUARY WEEKLY ATTENDANCE FOR PLAYS -- For-Profit Theaterd

TABLE B.4:
o ) 2 o |Musber of - ¢
Eguation P Y PS Um Tr pcz Constant R Observations 0
1 -9.2774 L0195 -.5006 . @ * 133.7408 .1843 - 3 No
(=1.4962) | (.6685) (-.9668) § (4.1005) ST »
2 -14.1841 -.0116 -1.1716 179.4558 .3339 18 No
(-2.0536) | (-.4733) (-.2753) (4.1018)
S . . .
3 -5.0558° .1575 -4.9901 6.3989 206.4631 .6940 17 Yes
(-.9585) | (3.0133) | (-4.1448) 22619 | (9.6343) -
3 -8.3930 .0846 -5.0319 4.8581 | 2.8206 205.6878 L7221 17 Yes
(-1.4432) | (1.0254) | (-4.4426) (1.6020) | (1.1311) (10.2191)
5 -4.0147 .0765 -3.1725 141.5719 3733 37 No
(-.6532) | (2.6931) (-3.2948) (4.9945) '
b -B.5183 . .0257 -.2516 -.7042 -] 137.8808 .1870 31 Ho
2y | crmn | (2089 | (--2000) (3.8168) . R

oo, +

‘n-,\

Y The values enclosed in parentheses are the t statistics; R2 is the unadgusted coeff1c1ent of multlple determlnatmn,
CO column indicates whether or not the Cochrane-Orcutt method was -used in the estimation.

1)

s

‘TABLE B.5: ESTIMATED AVERAGE FEBR[LARY WEEKLY ATTHNDANCE FOR MUSICALS -- For-ProFit 'l‘heatcr}/
(&5 . Nt
Equation P Y PS Un Tr PC2 Constant’ R2 Ohggrgt(i)gns 0
1 -.5542 0244 .6651 B -13:8041 6529 30 Yes
(-.1393) . (.6880) (1.1051) (-.4161)
2 1.0625 .0378 6.9423 -23.8546 .4693 18 No
(.2515) (1.7444) (1.8346) (-.6758)
3 -.2991 -.0173 1.5689 5.2604 -39.2362 | .5045 18 No
(-.0670) (-.2827) (.9613) (1.2589) ‘ . (-1.0102) 2 5 5’
4 " -.2489 -.0247 1.4604 5.0427 4217 -39.8106 5050 18 No
(- .6533) (-.2690) (.7470) (1.0589) (.1120) (-.9774)
5 -.9386 .0478 4342 -26.0986 6384 30 Yes
(-.2342) (1.1567) , (.3197). (-.8048)
6 3.5792 .0946 2.2475 -5.0630 -6.3384 7216 31 No
(3.3042) (2.5145) (-2.5166) (~.2325)

(1.0802)
ot

-
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TABLE B,6: THE VAIS{I‘%?LES USED IN THE MODELS FOR NON-PROFIT ART ORGANIZATIONS EXCLUDING - .
MUSEUMS 1/ - . , . T : : L

Variable ¢ Description ' ‘ Variable . Description ;
A Annuzl total ticketed attendance AGNP Annual change in GNP in billions of 1972 dollars
AA - Annual change in total ticketed attendance GR , Annual total local govenipent grants
ATPR Ratio of profits after income taxes fo stockhdlders' LOS Aggregated length of season for the sample in weeks
_ equity for all manufacturing corporations NC Annual total operating expenditures net of total
A Percent seat capacity filled . . _ unearned income (gmlts,.contributions , and corpus
 AWBMAN  Average gross, weekly eamnings for manufacturing, . earnings used for operations). :
1972=1.00 - . _ NCA Annual total operating expenditures net of total
. S BNEA Annual appropriations by the National Endowment for ~unearned income per ticketed attendee
. ’ the Arts to variots programs and agencies : NPL Number of players in the 17 symphony orchestras
. BTPR Ratio of profits before income taxes to stockholders' - (asoL) , '
- . ‘equity for all manufacturing corporations. a0G Change in total governmental amd foundations
X - : ,€ Annual total operating expenditures less thé costs : grants . .
. ) of fund raising’ .o - P Average Tealized price of admission
- CAdv Annual fund raising costs and fees PDA Percentage, change in annual total attendance '
QFiR Compensation per hour in privatefnon-fam-sectors, PDGNP Percentage change in the gross national product
1972=1.00. Wages and salaries o employees plus, * . .
_ contributions for social insurance and private benefit S (lk;x_;sza:iazopricp index for feading and recreation, °
plans. Also includes an estimate of wages, salaries, * . : -
- and supplemental payments for the self-employed ~PCl " Consumer price index for transportation services,
h ¢ CPr Annual total local néngovernment contributions . 1972=1.00 S
: Cm | Violent crime rate for the U.S. per 100,000 inhabi- PC2 ({g:_;gtangoprice index .f?r services‘ less rent,
tants, offenses 6f murder, forcible rape, robbery, - ' _ o -
and’ aggravated assault .- ) -1 Q~ Annual total ticketed perfommances )
Cty ' Total seats available -- main season and other : AQ Change in annual total ticketed performances
aCty Change in total seats available -- main seasen and ~ Sbr Annual total of subscriptions purchased
" . other - SB Stockholders' equity for all manufacturing corpor-
. MM A dumy vagable,for the years 1325-66 ghruggh ations in billions of 1972 dollars ,
1970-71, the years tne Ford Foundation Symphony '
. Program was in’its matching funds stage - SPI ?gggd::gcﬁsg‘a’; ‘-'1’_20“'“03 " ';ogtoc“ price indexes,
b DSF P‘:,an?tﬁf the surplus-deficit fund at the t Average tax rate, ratio of the receipts of the
end of the year ot federal, state and local government to the National
DSFR The ratio of the surplus-deficit fund to the - - — - ‘ Income '
' operating budget ' Tr A trend variable, the last two digits for the year
GF Annual federal grants ’ . . of the data : -
Gfn . Annual foundation graﬁts . Um Unemployment rate for whites
- ' o Gross National Product in billions of 1972 dollars X Annual seating capacity expansion factor
" . YD Per capita disposable income in 1972 dollars
. ys _ YOT Total disposable income in billions of 1972 dollars
1/ - .
Qo 2/ A11 monetary values are in 1972 dollars.
I | “ - 26
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TABLE B.7: ESTTMATED AVERAGE:UTILIZATION RATE -- All Non- prOflt Art Organlzataons Excluaing Museums=

Equation T v . ' : ' : ' 2
Narxixez e Yo CPS . 1 Um . Cty : Q* Crm Yorr Constant R
1 20.5894 | -0.0176 | -253.7579 | 252.8815 | -15.3863 _ 1 o 117.8572 -6608
{2.0838) (-1.2806) (-2.0189) (2.0056) (-2,1029) ) : . : (4.4778)
2 5.8417 -0.0135 ~-95.5663 199.8026 -8.7900 » . -0.1172 & 83.4835) ) .9651
(1.9129) (-2.4869) (-1.5352) (3.9063) (-2.6794) . . (—4.1750) , (7.0740
5 ~10.6377 -0.0077 . 33.4862 135.4252 0.00000183 -0.2145 ‘ $2.5391 . 8908
(-2.1898) (-0.9393) (0.6304) (1.8449) (0.9674) B (~2.7997) (3.5225)
4 ' 1.1417 0.00372. - : i . B 6.000556 -0.0288 ) 60.4559 .3542
. (0.3635) (0.3282) o . - . (0.2520) (-1.0507) (3.0263)

Y e values enclosed i parentheses are the t statlstics R? is toe unadjusted coefficient of multiple determination.

w
% TABLE B.8: ESTIMATED ANNUAL TOPAL TICKETED ATTENDANCE -- All Non~prof1t Art Organlzatlons Excludlng Museumsl/

Equation | : : - A 2
) inmber P YD ' PS PC1 Um . Cty Q Cxm YDT Constant R
1 -134099.75 | -317.5349 ' | 1mo.4100 | 22610230 2009 | 9777
.| Coasry | (0.315m | (5.4866) | (0.9285) (.8353)
2 L1197602.0 | 1507.4731  |°16692085.0 . < |-13559.5195 2498504 .0 ;8513l
(-1.7640) (0.5510) | (2.0587) | - | (-1.0773) .| Gs318)
3 }i80353.0  |-1205.4619 |.4018256.0 | 2341394.0 10942 ~35630. 7852 3886094.0 .9882
(-2.3610) | (-0.9989) | (0.5116) | (2.0284) ‘ (3.6793) (-2.9580) (-1.6569)
4 9235049375 | 3234.6265 3 R ' 5492655.0 8062
‘ (-1.6001) | = (3.1875) ' \ (2.9779)
o 007635.1875 | 3715.0264 | . ‘ -1835.4126  |4z92343.0 .8097
2Li : "1 aasT) (2.0724) - (-0.3032) | (0,9675) =
o |1ses20.8 427.8560 : 1061.3340 |- 286184 o720
(-0.5711) (0.7164) - (5.5422) (h.2300) |\ 26 {)‘
beee - e ‘ : : - ) - - . |

' . . . ) . P s . . |
l/The values enclosed in parentheses are the t statlstlcs;'R2 is the unadjusted coefficient of multiple determination.
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TABLE B.9: ESTIMATED TOTAL OPERATING EXPENDITURES NET OF FUND RAISING COSTS -- All Non-profit Art Organlzatlons
' Excluding Museums 1/

Equation ' 2 _ ' : - .2
Number Q Q CMPHR i ! v Constant R
1 -83567 5.5680 | 1 - - 1 ~ |408797184.0 | 8037
-0.4718) | (0ie67y f. _ . : - (0.4361)
2 | 1zs97.258 118432160.0 ) v -78850096.0 | 9730
(2.9204) (6..3908) ' : . (-2.2485) |

1/ he values enclosed in parentheses are the t statistics; R% is the unadjusted coefficient of multiple determination,

¢
v

g - v L , . . T : .
_+ TABLE B.10: ESTIMATED AVERAGE REALIZED PRICE PER TICKET SOLD -- All Non-profit Art Organizatlonz Excluding Mu$eumslf

3
H ‘ P - )
Equation | DSFR NC NCA . | NCA_,- P, ' a ' -\Q : 2 .
Number ) : 1 1 C. ; . . | - N@nstant R A
. ’ . ‘ N
1 1 -2.1083 | | o0.6434 ' -0.2712 nE ' 1.2177 .0539
- (-0.9444) (5.0949) - | (-1.2712) _ (1.6868) ‘
2 ©-1.6531 0.5263 | _ ' IR © 0.8170 .9353
. (-0.7079) : (5.7487) - : oo {1.1870)
3 S 1 o.6840 | -0.2389 | 0.7830 | .9437
: (5.8248) (-1.1468) o (1.4234) | : 8
4 -10.0206 | 1 l-eszs | 17167 ' : | 2.6106 .7987
| (-2.0059) L (-1.6898) | (2.2280) | : ‘ | (.7962)
5 4.2419 | 0.00000006 | ’ -0.6870 h 2.2122 .9224
(1.0950) |(3.7127) ' . (-1.8241) . ] : (2.4700) ‘

Al

l-/Th,e values enclosed in parentheses are the t statistics; R% is the unadjusted coefficient of multiple determination.

?
N
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TABLE B.11:

- ESTIMATED ANNQAL FEDERAL GRANTS -- All Non~prof1t Art Organlzatlons Excluding Museums

5

Y

,Equatibn'
Number

_Constant

3

~362.2905
(-0.4611)

-151.0
(-0.1883)

-0.0369
(-0.2854).

0.1664
(2.6824)

. 0.1075
(1.8992)

0.1561 =
(3.6376)

7351.4414
(1.2481)

-1.2631

(1.7122)

-5441338.0
. (-0.2855)

| 12577184.0-
(-0.5575) -

0.5531
(0.3348)

-0.8463
(-0.4840)

N

~e

-5901925.0
(-0.2853)

117490026.0
(0.5402)

-2588175
(-0.2948)

2468180
(0.3031)

»

tj : . .

..O
: 1/ The values euuloaed in parentheses are the t btatlsthS, R2 is the unadjusted coefficient of multlple determlnatlon.

»

TABLE B.12: ESTIMATED ANNUAL GRANTS FROM REGIONAL GOVERNMENT AGENCIES -- ALl NOn PTOflt Art Organizations
Excluding Museums v /
Equation Q BNEA_, PDGNP |~ GR_, GNP’ A ‘ / )
Number ‘ N Constant R
1 -589.9973 0.0676 |-6115825 | -0.0485 8707524 L9679
(-2.1103) | (4.1202) | (-1.9325) |(-0,2283) | (2.9000) '
2 0.0533  |-7771024 0.0419 , -0.3587 | 6794274 9219
: (2.0144) | .(-1.6778) | (0.1353) (-1.0589) (1.7098)
1 3 -664. 3662 0.0926 -0.00564 -1300.58- | 10385472 L9112
ot (-1.6762) | (3.9032) (-0.0164) (-0.8221) (2.2530)
(O 1) ‘ ’
4 0.0540  |-7508392 -0.3407 6653485 .9416
o (3.5352) | (-2.0553) (-1.2587) (1.9972)
1 s -665.9216 0.0926 anddes | [t0a0ssac .9462
e (-1.9981) | (4.5542) (-1.212) (2.7043)

2B6

r

>

1 . , . s
& The values enclosed in parentheses are the t-4tatistics;

R2 is the unadjusted coefficient of multiple détermination.v

. . . . .
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TABLE B.13: ESTIMATED ANNUAL PRIVATE CONTRIBUTIONS -- All Non-profit Art Organizations Excluding Museums=
Equation | . A CAdv t SE BTPR ATPR ' SPI cadv_,y ' ,
Numbex o . ° ) i v ~ Constant R
1 12,2250 ‘ 1859637.0 : 122293.0 -2.1518 . -72697744.0 | -.9457
(1.0479) - (3.2144) ~ {(1.0241) | (-1.1387) (-4.3512)
2 o 440284.0 | 267031.8125 . -1.9858 - |-63375536.0 | .9444
o (0.3502) (1.7550) o _ (-1.2625) ' (-5.1703)
to . Lt . - PR
. 3 7820393.,0 630869.8125 | * | -1.1317 ' - {-85127312.0 .0485.
w - (8.0396) (1.9303) : (-0.7687) .| (-5.1087)
4 . - 2911176.0 | 1189610.0 -1,1557 T -90034496.0 | ".9544
. (8.4644) (2.2011) (-0.8345) | (-5.3720) B A
5 ' ' 2214449.0 N ' 144982.6875 | -1.2590 ' -62418880.0° | .9308
(4.6749) | .222m) (-0.7392) » | (-4.5705) .
6 2.6193 2083163.0 ) -2.3596 3 " |-74487568.0 | .9315
(1.2483) (3.8691) ‘ : R | _ (-1.2498) ‘ (-4.4612) |.
. : . , R B
7 0.5161  |2375970.0 | , ‘ *}-57380768.0 .9025 ]
| (0.2014) (7.3639) S - e (-4.4530) e
8 2672299.0 647505.0 | " : - |-s1077232.0 | 9424
(9.4420) _ (2.0568) ' ‘ ‘ (-5.3126)
9 2759893.0 12138860 | DR v -85843296.0 | .9480
' (9.6910) ) » | (2.3085) o (-5.5098) |-

E}

i/ The values enclosed in parenthesés are the t statistics; R2 is the wmadjusted coefficient of multiple'determination.
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TABLE B.14:- ESTIMATED ANNUAL GRANTS BY FOUNDATIONS -- All Non-profit Art Qrganizations Excluding Museums—/ .
1’ .
Equation - . : / '
Number A X DSFR Q DMM Acty DSF . Constant r?
: . -
1 -7278909. 106.9041° '| 3964650. 11485297. .8844
|- (-0.7250) ©(0.1434) (5.3345) (1.2734)
2 4.0724  |-21028608. | 8374874 1949625, | -22007712 9781
(3.4463) | (-3.4463) | (3.5933) - (2.9898) . (-2.0837)
3 4.0737  [-17977328 ,1254780. 6023 ~24303248 .6720
(2.9487) (-2.7151) (1.3165) . (3.0684 (-1.8728) . '
4 1029.84' 4135485 12476.03 ~5531670 .9398°
(1.1027) (6.6477) (1.8314) “1¢-0.5449) '
5 -25088976 | 67437968 | 4285.87 | 2497796 | |-13950027 9964
(-9.0964) | (9.6428) (9.3308) (12.1932) / (-4.3383)

TABLE B.15:

Bl

1 The values enclosed in parentheses are the t statistics; R2 is the unadj

|

¢

- . » . ! . . . /
ESTIMATED CAPACITY EXPANSION FACTOR -~ All Non-profit Art Organizations Excludihg Museums—
. . } | _ . .

o

1/

1

Equation

Number

: : . -
Q PDA . Q AU f _ :
-1 f Constant r?
- / . X r1\
0.6934 | p.9683 /| .c964
(3.3865) (93.0832)
-0.0000019 | 0.7141 0.9913 L6084
(-0.1625) (2.7312) (6.9798)
0.0000045 0.0109 | , 0.0916 .2389
(0.2444) (1.0434) j (0.1235
0.0119. 0 072?! 2298
“(1.3379) | {9.1673) p

Y The values enclosed in parentheses arc the t statistics; R is the

[y

.

-

.

/

. |

adjusted coefflclent

of 'nmltiple determination.

L’Lted coefficient of multiple determination.

ﬁ—;i-lﬁ'--u#u:--——u-
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© TABLE B.16: ESTIMATED ANNUAL FUND-RAISING EXPENDITURES -- All Non-profit Art Organizations Excludlng Museums

1

1/

o

Equation DSFR Pr_ AHQ
. ; Constant

Number

1 9570114 . -17.5706 - . ' 917036.8125
(.6013) L2848 (-0.4145) | , (.3617)

.0259 : 1568631
(1.1356) : _(13.6179)

.01928 -22.0758 | .05712 4 ‘ 1042046.1875
(2730) (-.6325) | (.6301) (.4634)

[+

Y The values enclosed in parentheses are the t statistics; R2 is the unadjusted coefficient of multiple determination.

TABLE B.17: ESTIMATED SUBSCRIPTION SALES -- All Non-profit Art Organizations Excluding Museumsl/

-

’ .

~

Equation : Sbr_,
. Constant:

Number

i 728269.6875 0.1531 62269.2617 ‘ i , -7048208.0
(2.4042)} (0.5079) (0.9828) : {-1.8986)

865956.375 | 0.3739 : _ - |-3602785.0
(3.2331){ - (1.8640) ~ (-2.9476)

1229797.0 : . -5113771.0-~
(5.7646) _ : (-4.8341)

8340075 | 75904.375 i -6652904.0
(2.1120)|  (2.7003) . 4 (-3.0066)

123338.6875 ! -2064553.0
(5.9691) _ 1 - (-4.0201)

DL @

l-/The values enclosed"in parentheses are the t statistics; R2 is the unadjusted coefficient of multiple determination. -
272
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TABLE B.18: ESTIMATED AVERAGE UTTLIZATION RATE -- Non-profit Theater</

Bpuakion

Muﬂﬁr | YO PS ' PCl Um Cty

5.5419 -0.0103 -227.6960 | 202.0727 | -6.7642 -
(1.2162) | (-0.3259) | (-0.8835) | (0.8515) (-0.6611) : 134528§§
0.4133 -0.0211 | -64.8597 | 337.4751 -] -8.5339 0 '
478 ) . -0.3101
(0.2004) | (-1.8193) | (-0.6565) | (3.7536) (-2.3161) (-4.6242) ??:i%ég)
3 5.5143 ' : ' i1
s 813 . | -0.05i1 | 82,1189 .5040

(-1.5845) (5.7715)

/

1/ ' . e .
= The values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination.

TABLE B.19: ESTIMATED ANNUAL_TOTALHTICKETED ATTENDANCE -- Non-profit Theaterl/

o3 - me emn L. . . e e
t: Equation “ : : _ ‘ : v )
__Number P ¥Yb PS rcl Um Cty . Q Crm YoT Constawt R
&~
1 -150079.5 | 750.3801 9717458.0 ‘ _ ‘ -10375.5781 | -4646603.0 9212
| (-1.8950) | (1.0904) (2.2727) (-2.9658) (-3.1144)

2 110576.1875 | 776.8982 | -178809.125 ; 119316.4375 .8580
(1.017) (2.5703) (-2.1133) ; _ (0.1501) ~

3 -42993.3125 921.0365*‘ 5 ' -456087.5625 7312
(-0.4230) | (2.4943) j : (-0.4863) \

N | 5 | N

4 -281401.5703 : -1292215.0 ‘ 5226.7539 |80196.625 |~ .7450
(-0.2236) (-0.5656) y (2.1011) | (0.1044) o g

5 64338.1719 | 862.6689 4092599 -3035199 .0319 o -1194578 .8580

2 | (0.4551) | (0.5918) (0.4149) | (-0.5255) (.0408) (-.4925)
L 4 H
6 -82090.375 | -97.6211 5230575 4037832 .5573 -10603.8711  }-3335476 L9504 .
, (-0.6442) | (-.0837) (0.7297) (0.5922) (-8867) / (-1.9292) -1.6056) |
7 |-56876.422 | 1833.9124 |. : ; -3212.5386 -2608683 .8194 |
: (-0. 6203) (2.7293) : (-1.5621) | ~ 1(-1,6158)

o,

"o wEes Wlosah p'theﬁareﬁ t GEBtisOg; ﬂﬁna@ed-cﬁ.t oﬂ.u” de”‘huq
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TABLE B.20:

.

ESTIMATED TOTAL OPERATING EXPENDITURES NET OF FUND RAISING COSTS -- Non-profi: Theaterl/

TABLE B.21: ESTIMATED AVERAGE REALIZED PRICE PER TICKET SOLD -- Non-profit Theaterl

Equation 2 2’
Numbey | Q .9 CMPHR Constant R” .
1 6016. 960 34004036.0 » -40287104.0 L9157
(2.4860) (5.4399) {-3.2014) .
2 ~16077.782 1.9532 33337744.0 25853712.0 <0173
(~.22958). . (0.3126) (4.6895) {0.1220)
3 12537.118 -50323072.0 | .4997
' (2.0441) l(-1.7928)v
[/ ]

-~/ The values enclosed in parentheses are the t statistics} R2 is the unadjusted coefficient of multiﬁle determination.

Equation DSFR NC NCA NCA_ P . 2
| _Number 1 -1 Constant R
1 -2.2577 0.7549 , 0.2521 ~1.0792 9422
{-0.5888) (4.3466) l1.2857) (-1.1657)
2 -17997 0.9096 -0.8422 9183
(-0.4434) (6.8305) (-0.8730)
3 0.7273 0.2414 -0.7324 - 9372
(4.6644) (1.5260) © (-1.0997)
4 -1.9257  10.00000032 -.2629 0.7502 .9390
(-0.4914) | (4.2071) (-.8755) (0.9369)
l/ ([1

275

2

76

he values enclosed in parentheses are the t statistics; R2 is the unadjusted coefficient of multiple determination.
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TABLE B.22:

Lo

. -

ESTIMATED. ANNUAL FEDERAL GRANTS -- Non-profit Theaterd!

Bquation Q BNEA GNP GF_y PDGNP A ’ 2
| Number e - Constant R
N . i B
1 - -622.689 0.083 | -5302.3671] -0.3941 9798327 {2787
(-3.4209) | (3.4208) (-5.0826) | (-2.4903) (5.0269) /
2 129.4822 0.0362 -854.0783 | 702750, 2500 / 0.8259
(0.4467) 2.0245 (-0.4878) | - - (0.2628
. ?
3 " 0.0151 0.8992 - -1526814.0/ | .8237
(1.1591) (1.2042) { -0.8357) /|
1 10.0384 -0.5416  |-3078092 . 109828 8365
- (2.7337) (-1.0412)  |(-1.0169) » (3.007%8) - | ° '
5 0.0262 ' -2535053 7935 7922
(3:3482) (-0.6571) (3/6036) | -
6 0.0380  -0.3541 ' /pé{;91.75 94
(2.6951) (-0.7256) (3.3606) i
2/ ‘The values enclosed in parentheses are the t statistics; R® is the unadjusted coefficient of multiple determination.
TABLE B.23: ESTIMATED ANNUAL GRANTS FROM REGIONAL GOVERNMENT AGENCIES -- Non-profit Theater®!
Equakion Q DNEA_; PDGNP GR_, GNP A 2
Number - Constant R
1 601.4162 | -0.005418 | -4635097.0] -1.11967 -2143333.000J .8241
(1.8630) (-0.4898) - | (-1.4864) | (-1.3019) (-1.3924)
. /’
2 448.0229 0.0281 -1.6738  |}2583.6145 | 1427243.000 | .9316
5 (2.1946) (3.0571) (-2.8627) X-3.2241) (0.94117) 279§
¥ ; k"’ . . R . .
‘. ‘ N . .
/ 3 | 566.7468 0.004419 -0.82189 -2362636.00 | .6945
| (1.5424) (0.4368) (-0.9544) | (-1.3476)
4 327.0073 0.009516 -1438030.00 | 0.6379
(1.400438) ] 1.1913) (-1.0655)

ey
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TABLE B.24: ESTIMATED ANNUAL PRIVATE CONTRIBUTIONS -- Non-profit Theater®

Equation A CAdv . t " SE © BTER ATPR SPT - cndv_,y _ )
Number B - . Coastant . R
| N
1 0.8646 3.5324 896278.625] -55141.218 -16614493.0 | .9250
- (0.5522) (0.9689) (1.9295) (-0.9134) (-3.7016)
2 -0.8919 2.9407 612680.6875 124301.25 -20884128.0 | - .9448
(-0.8439) | (0.9867) (4.2337) . | @.6011) (-4.1821)
3 -1.0312 2.9323 636229.8125 | 221914.75° | -215m376.0 | .9419
: (-0.9056) . | (0.9590) (3.9978) (1.4961) 1 (-3.8899) ’
4 -0.2943 | 1.6090 397050,9375 38081.7070  -141,.8486,0 |- -.9494
w (-0.3227) (0.5589) (3.0482) (1,7801) (-a.19200 | -
-t ‘ o .
“ 5 1.1559 367868.8125 - B7458.3594 -14301861.0 | .9481
7 (0.5076) (4.3321) (1.9406) (-4.9749) :
o 6 2.2351  |477433.5625 . -15274439.0 | .9000
|/ (0.8374) (6.2273) (-1.4641)
7 339705.0 | 30851.3711 -13184759.0 | .9454
(5.6449) (2.2744) (-7.6141)
8 -0.1976 340732.25 42352.0430 | 1.4021 132058420 | 9581
(-0.2678) (4.3366) (2.1937) (1.0973) (-7.0a55) | -
9 472577.3125 99421.0625 ' 1.0116 -16777600.0-| .9359
. (7.8202) (1.4949) ‘ - (0.7286) (-5.2038)
10 329056.0 41237.4648 | 1.3380 -13141505.0 | .9573
(5.5790) (2.4240) (1.1813) (-7.8334)

l/The~values enclosed in parentheses are the t statistics; R? is the unadjusted coefficient of multiple détermihation.

a 281) '
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Byuation-| OSFR crr_y AQ DSF A0G DSF_y S 9
_Number ' ( Constant R” .
—t . 1 3 N - 4
< 1 -428492.625 | -0.0714 -15.5019 441632.375 | L7761 4 o
S (-.6272) (-2.856%) | (-1.0814) (5.3188) 28
2 . -0.0237 0.0597 276588.125 | .5901
(-0.8771) (2.6819) '(6.8935)
-0.06337 | -9.8199 . 141580.4375 | .6724
(-3.0556) | (-0.9059) . (5.5495)
o o W W W R W B W W W

TABLE B.25:

a

ESTIMATED ANMJAL GRANTS BY FOUNDATIONS -- - Non-profit Theaterl/

oty =
Eguation > _ v » 2
Nusiber A X DEFR Q DMM ACty DSF Congtant R
1 0.3436 -$241005.000{ 2905475.00] 1973,2360 ~|-1355741.000 | - .8345
: _(0.2385) 1(-1.1107) (0.3459) (1.774) (-0.5762)
2 -1.8507 770329300 ' -0.7851 -ZZOZQOS.UO .7828
{(-1.1979) (1.5566) . {-2.4513) (-00.8778)
3 2462387 -0.4302 -1296221 .7048
(1.0210) (-3.3910) (-0.5196} .

i

Equation
Number

ESTIMATED CAPACITY EXPANSION FACTOR -

- Non- -profit Theaterl/

Q POA Q, M

- Constant
.5386 .9872
(2.6485) - (52.1279)

0.0001085 | 0.3959 - 0.3501 -
(1.5024) ~(1.9306) (0.8251)
0.0001079 0.007265 -0.1445
(2.1123) (1.8543) (70.3305)

l/ The values enclosed in parentheses are the t statistics; R2 is the unadjusted coefficient of mu1t1p1e determlnatlon.

TABLE B.27:

ESTIMATED ANNUAL FUND-RAISING EXPENDITURES -- Non-proflt Fheaterl/

1 | - . . i s . L . j i .
- =/ The values enclosed in parentheses are the t scatistics; R2 is the unadjusted coefficient of multiple determination.
" TABLE B.26:




- we - - wn em - am

w

|
|

- B v . N .‘\\
|
[ . ’ -

N <
|
|
|

i , . N . . ‘. y | / ‘ ) .

TABLE B.28: ESTIMATED SUBSCRIPTION SALES -- Non-profit Theater= | / , : S | ,

- L/;'J ) - |~ . . - S . ‘ . [
Equation P .’:br;l ™ Pz‘ : ) R » . . 2 .
Number . - - .| Constant R

1 36463.2383 | 0.6791 -12301.3125 , / , ot ' 751574.3125 | . .8656
(2.1782) | {3.4168) (-1.4139) - - ' " (1.4866)
2 |15742.3047 | 0.4536 s ‘ ' ' ] 385791085 | .88

w , (1.8018) | (3.5388) | _ (0.9878)

- © 3 : 2697.9863 / 120844.50 .4051
v i (2.1834) Lo (3.7005) :
Y, . ' , 2. .. » P ~
—~ The values enclosed in parentheses are the t statistics; R i# the unadjusted coefficient of 'multipJ;e determination.

| | b
» 1
(. » | '
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— TABLE B.30:

TABLE B.29:

ca

<

I‘.SI‘ [MA'IED AVFRA(:E UI‘ILIZAT[ON RATE -- Opera.l/

vapiaticon : . ° .
wnber v ) PS il U Cty Q Cm Yo Cunstant R
i 4.2083 - 003 75.4287, -29.7786 -.8970 | S.()873 ‘536
(3.5771) (-.0432) (1.2543) (-.4706) | (-.3921) (.2914) 304
2 3.6869 - 0042 90.6362 L8008 -1.6692 - .(5464 6.0203 .-963()
(3.0362) (-.5807) (1.5717). (.010) | (-.7485) (-1.2015) (3690 -
3 3.2820 -.0030 122.5445 -40.8925 . 00000025 -. 0385 2.0644 .9528
(2.4709) (-.3577) (2.6218) <]  (2.0238) (.0727) (-.9110) (.1178)
A 4.9814 a4y -.0114 3.7 .8512
: (3.4081) (4.9340) . (-1.9400) {-.1626)
5 3.2212 = 0395 26.2442 . | 27004
. (2.2418) ) (3.7901) (1.3232) Y

s

/ The values enclosed in parentheses are the t statlstlcs R2 is the unadjusted coefficient of multlple determlnatmn.

EST IMATED ANNUAL TOTAL TICKETED ATTENDANCE -- Opera—-/

t

Equation s . : 5
Number P YD es T BC1 Um k_ Cty Q Crm Ypr Constant R
1 30775.8555 819.4441 9551968 -9506973- - _‘426608.06'25 -3588571 .9;[39
(.2012) (1.1189) (1.4820) (-1.5627) ‘ J(l.7439) (-1.9222)
2 84690. 5625 57.3894 1836555 -945059.5 .8506 . -1836900 .9959
(3.6171) - (.3459) (2.3476) (-2.2727) (1].136:’3) : (-4.7434)
3 07662.9375 | -18.4870 | 2485175 . | -788164.25 .8625 -898.4873 -184641 - .9972
: (2.2606) (-.0087) | (2.3598) | (-1.7309) (10.9371) (-9424) (-4.6816)
a [
4 168554 /3125 | 949.4431
: : -3020803 | .8139
) (1.6742) (4.7165) é (-1.9391) 2 C(E
) “ J / - SR |
— / i ’
T 191085.4375 | 669.6533 1144.508 +-2621965 . ;8258
V1 a.esan (1.2792) (.585%) - (-1.4505)
N
0 206351.875 1621.6677 -223.1932 - ' -3459578.0 L8190
- (1.39301) |- (3.5204) {-0.3758) \ 4. (~1.696842) ‘ L
1
| S
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TABLE B.31: "ESTIMATED TOTAL.OPERATING EXPENDITURES NET, OF HlNh RA[%INGGCOST‘ e Opera / “ .
. \ J/ . - . . . ) . |
Equation 2 . . . ) o 2 .
Numberx ) Q Q CMBNR S, ! w Censtant R -
. < ~
\ ‘ ) ‘ ’ y ’ ' |
? S } §155\536 -23.3347 2569616 : ) 1 . . B ~13657494 - .8478
: (.2561) (-.1756) (4.0337) - | 7 . ' : (-.1373)
i \ A 3 - - L i ‘ 2
) . 2, .18624.016 . | 25611632 R - N ' S : : 3756818 .B468
(2.3747) | * | (4.4037) : - . X - "} (5087 | .
3 23009, 232 L : . ; A -1 g
; (1.9485) . ' . A N 16869904 .3517
' . : v (1.3108) !
.Y The values enclosed in parentheses are the t statistics; RZ' is the unadjusted coefficient of multiple determin'atiml_.
@ - ' f 4
v, TABLE B.32: LSTIMATI:D AVERAGL REALIZED PRICE PER TICKET SOLD-- Operal/ ) _
o . N ‘ : . - n
Bquatio DSFR yc |- nea NCA P J4 . 2
N;]:\ﬁer " & . -1 -1 . . A Constant|, R
£ i . 11.3007 : ._4378‘ - 3190 B I~ ‘ 7.2776 .6034
’ (1.9581) (1.691) (-.7934) - S Y . 1 1.9676) i
2 9.2028 0 .3287 n ) ' 5.5459 .5410
' (1.8645) (1.5585) . e (1.9302)
3 - 8.9041 I .0427. o '9.5813 - .3196
| @.3s8s) (.1070) . _ _ o - 1(2.3182)
. . : )
4, 8.701 . . .0532 L0214 - o f 9,0553 .3233 .
(1.1725) (.1487) [.(.0457) o . (1.5837) o Ct
5 12.4000  |.00000009 - .0412 ' ; 7.0835 477
. /(fr.eaeo) 1 (.9631) . . (,1(,35) ‘ t (1.4710)
Y The values enclosed -in parentheses are the t statistics; R2 is the mladju%tec}, coeff1c1ent of multlple detex‘mmatlox.
ERIC . K | S .




TABLE B.33:

.
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-

&
ESTIMATED ANNUAL FEDERAL @RANTS -- Operal/

>

Humber

Ljuation

-

Q- .

BNEA

GNP

GFxl

PDGNP

I

Constant

&

12209521
(1.2298)

:
i
!

/ 1121,5925
(1.6715)

F.d

0.07505

(1.9160) .

.0531
(8.6029)

-.0518

(4.1623)

1656.56
(0.8742)

«

-0.8014 -

(-0.8847) .

.5025
(.8037)

-3052536
(-1.4681)

A ]
-

-1125097
(-1.9605)

~ }-1150040

(-1.0164)

. .9312

a8 . -~ 2

2 The Va&ues enclosed in parentheses are the t. stat1st1cs R2 is the unadJusted coefflc1°nt of multiple determ1pat1on.

w0 " TABLE B. /34

L

ESTIMATED ANNUAL GRANTS FROM REGIONAL "GOVERNMENT AGENCIES -- Opera1

/

-

-

/
[

~Equ'tidn
Number

MR

BNEA_,;

PDGNP’

GR_;

Constant

-757.1301
(-0.7232)

-282.4685
(-.7825)

-309.8127
(-1.0345)

~416.9482
(-1.0075)

" 0.0208

(0.8244)

.00883
(1.5669) .

00960
(2.6098)

So127
(1.6665) _

3070837

(0.4908) .

1029098.6

1 (.4235)

*.0,2939

(-0.3632)

.06297
(.1970)

J

1071780
(1.2407)

4 699168.654
1.8831)

747617.1875
(2.9909)

780472
(2.7463)

0.6122
~5811

<5770

s3]

2

v The values enclosed in parqpsagfes are the

o

&

-«

¥

\

4
v

t, stat1st1cs R2 is

Y

the unadjusted coefficient of multiple det®niination.
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‘ T o . '.. . o . . N . - .
- P j ) . 6 ' ] . . -h . " | . . . » l S E . * v - - : o L
Nl ‘ e, : . . . ) *
® » . ' . - Y 2
' . . . . . . 8 . I"' - - N
.. .. . o . . o . .' . . . ) ° } ¥ ) ..'_. . . N .‘ »
. TABLE B.35: ESTIMATED ANNUAL PRIVATE CONTRIBUTIONS -- q)era-l—/ ' ' S I sy
Byuation : ] . k ) . - j . g '. . . ‘ ’ : l
Numser A -, CAMv t- ¢ « SE°* . BIPR . ATRR J . SP1 CAdv_, " . | Constant r?
i BN S -.4145 . 4 -1646616 | 276592.5 o ’ PR N [ (3§11 -10104353 | .5961
. o1 (-.0032) : (~.9234) (.9993) s N : ¢ | (-.2%0) o f-4988) L a b
. c : . e ., - . :‘c ’ . , ! ) v R 4
2 2218711 " 1 256661.187¢ 1 327253.25 o 12,7217 . ~ | -107664422 .5927
(.4816) - " | (-5866) _ (.9778) | - N R e (-.5131)
A : : . e _-t‘ )
’ 3 2.1433 T, 334703.687 . 618155,4375 10.9159 : -14250190 | .6058
X (.4840) -] (.7294) - - | awseoy ] (.4834) "o ( -.6356) :
© 4. -1.8155 19.6817 - | -24969.375 ] 20546, 3281 i~ " | ' B ] 3695610 .7654
. (-.5235) * (1.7370)  |(-.0210) (.1818) " . - (-4072) <A
] - ) . : : .
5§ -7 | -3.,4000 27.0802 | 91867 -216352.5 - 14829956 .7812
(-.7629) (2.0102) (.3047) (+.5700) : : - 1 (.7361) -
o ~1.5610 208105 | 227450.8129 | . -25040.9844 .. | 4saeass 7696 :
* |(-0.4685) (2.4693) | (.7891) . . A (-.32m) . ‘ (.5715). .
-7 - 18.0679 | 1088436874 .| -17175.3984 | ‘ N - | anaa07 .7494
. (2,3611) {.3781) . (-.0651) ‘ ‘o * | (.3246) _
’ ' 4 . °. . . (¥ »
. v. . ‘ . . . ) - . ’ . . .: . ’ '
. . T8 1 18.7759 | 121709.9379 ° . - ' ! , . . 3912066 .7492
N - o {3.00610 {.6367) EEE A : , : » | (.5543)
’ . - ) ’ .D . ) v ' ) .
g . |3.5850 | - 402451.374 385427.375 oo e - | -18953184 .5602
R < 1 Q1.0129) o (1.2257) - ja.sm) o | - (-1.3449)
A . ot .z ’ . 1 b . ) N ! .

2

14 The values enclased in parentheses are the t statistics; R is the unadjusted coefficient,.of multiple deteTmitation.
. o .o ) i : _ L» .
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TABLE B.36: ESTIMATED -ANNUAL GRANTS BY -FOUNDATIONS -- Opera~ s
tguation | : 2
* Number A X DSFR Q DMM ACty DSF constant R
. R \ . . . l ;
I 527071.75 5553,5351 . " "1 .0513 g 40044386 0.5954
(0.39901) (2.2696) » §(.2867) (-1.73101) o
2 -2471961 |} 3505.593 - -52.3530 , 11940631, | 0.6358
: . . (-0.4605) - ]| (1.9089) , (-0.09877) (-1.23166)
3! 2.6387 " |-11077073 7184.05 1365437 .9478
o (-5.2590) (-1.9104) (7.8118) ) . (1.0399) )
4 -2.8235 -1106708  |-3247599 7156. 386 1 716448, .9637
CH-5.5401) . 1(-2.0352)°  |(-1%.1444) (8.0744) (1.3187)

LY The values enclosed in parentheses are the t statistics; R2 -is the unadjusted coefficient of multiple determination.
. . ? M . . . . . °

2

) -, . . e . o . |
' - £
TABLE B.37: ESTIMATED CAPACITY EXPANSION FACTOR -- Operay 7
1 Lguation Q PDA QLl AU - 2
F Number ’ Conatant R
1 . - .
c 000768 " -0.8104 § 0.4130 0.2381
(10.84227) £-0.9650) . {0.5291)
: : } ! , ‘s
000244 .0103 -.0668 L0392 ‘
1.3006) . (.2936) g (-._0223)'
o / . 2 . . : .7 X . N 1

X

1

v

The values enclosed in parentheses are

the t statistics; R

o . . . a : : R - R . ) :
c ‘ . . - ) : e
¢ o e - ‘ v :

is the unadjusted ‘coefficient of multiple determination.
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Y The values enclosed in parentheses are the t statistics; R2 is the unadjusted coefficient of
) al :

/, < v 13
’ 'lA_BLh B.38: ESTIMATED AMJUAL FUND RAISING EXPENDITURES- -- Opera—l-/ . e
‘Byuation DSFR cvt_1 AQ DSF ° Ao DSF_, ' T . 2
Number - v ) ] : ) ' -Consgtant R™
1 -219379 0.011986 -200.104 : A - ' §755.4375 | 0.9356"
' (-0.57686) | (1.4826) (-6.6760) , . (0.0664) | R
. . , . \ _ ) '
2 0.01125 -196.71 -0.0058 ~| 13371.4531 | 0.9372 ’
‘ (1.3543) (-6.3228) | (-6.6639) “ (0.1505) ST R
3 - 0192 | -.o0a15 . .| 12030a.75 | .7952 .
, ©(.7539) |- (-2.9914) - . " (7.0750) 2
ey . - N - ped
Tes N " L . ’) / . . . N A . | . . B
iy The\ values e,ncltla/gd\“ in parentheses are the t statistics; R“ is the unadjusted coefficient of multiple determination.
N ) . Lo . — 1 ) e . -
. ) R ¢
: ! V , . ' 1 . s
YABLE B.39: ESTIMATED .SUBSCRIPTION SALES -- Opera= . : .
Equation | P sbr_, Tr p? ' I
Number v . ] Constant R
I . ; o
1 27651.5313 | .2963 :31892.4023 . , -2323568 "]  .8267
(.5061) (.7026) (1.5858) T . o (-1.3921)
2 -14399 .8480 205702.3750]  .7395
(-.2693) (3.1803) (.3735) 5 .
. X ' ‘
3 43579.2617 | 1608.3242 -2968661 8003 | .
(3.9675) (.6059) (-3.1007)
. ' ’ -
4 -5846.3984 R 760076.5 .3090 .
| (-1.7691) - ' (2.3611) |- | «
- T 0 T ‘.V = ¢ Lol

nultiple determination.®

»
v

o e

-

. . ,
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7 ) , '
o \‘ln- v o
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TABLE B.40: ESTIMATED AVERAGE UTILIZATION,RATE -- Symphony Bdsed on the Ford.Foundation patal! 3
. - > ! - . . . »
| : ot N 0 5 "PC1 Um Cty o . Crm Yo Constant | = R
‘, i 9.3301 | -0.000068] -44.4747 |108.1960 | -5.4012 | " © -0.1162 60.0307 0.9618
(0.6507) | (-0.0097) | (20.9685)} (2.1647) }(-2.1662) |- .(-2.8210) (2.1559)
‘ y : ) e
. 2 1-15.2153 0.008919 ! -0.0071 0.00537 118.6815 0.9570
, (-3.4616) | (3.2935) \ (-2.9984) 0.2713 (6:4779) |
iy 3 -6.5130 g . -0.0377 | 0.0344 ~85.9129 0.8745
“ % - (-1.4913) ; N E (-2.3482)}€2.3945) | (6.7315)
> ° . . i »
PN 4 -14.2125 0.0093 -0.0066 - {113.8421 | 0.9562
. - (-6,0200) | .(4.4336) (-5.1633) | - (30.1265) s
y lhe values enclosed in parentheses are the t statistics; R™ is the unadjusted coefficient of multiple determination.
s B ts * "o
. . b {)p
2 \“.."’ > . 2v J ‘
[ | .
’ " ﬂ . 3
‘ L". - 1 ~
. : i £
-, : .- & , ’ . : ‘ *




¢ .
. Lgquation 2 . S . S - ' 2
Number "0 Q~.. = } CHMPHR ) : Constant _R .
[ . o . ‘ . ’ ) 7
) ~ 1 ha4ve7.4e8 . ]44645792 S : o : _ - |-13238224.0 | 0.9752
: - (3.8400) -} (5.6690) . . : , . co | (-1.4904)
2 leosaz.012 | -5.56a9 , .. b v -06638752,0 | 0.8443
. (0.4774) _ | (-0.2520) d b S - o {-0.4049) .
3. 2863.808 | . . ' . : : : -36707120.0 | 0.8426
16.1219) ‘ . ‘ ' - _ (-2.0011) ,
X ? L _I. : L . . ‘ . ’ ' ' 3 ] ’ "')

L

l/ The values enclosed in parentheses are “the t statlstlcs, R2 is the unadjusted coeff1c1ent of multiple determmat:lon.

-
- ..
-

e -

- e e W wm W e S _Ge WE Wm VN Y G S SN SN

0 . . 5
< " . . N
Byuation DSFR NC * NCA C :
N\dmber . NCA_y - Py oo . [~ - Constant |, R
- 7
o 1 11.3007 o L1378 . 3190 ‘ . 7.2776 .6034
(1.9581) (1.091)) (-.7934) - o S ) 1 a.e676)
2 9.2028 " 3287 3 ) ' 5.5459 5410
(1.8645) (1.5585) . ' (1.9302)
3 8.9041 ) . .0427. , *9.5813 . .3196
(1.3585) (.1070) _ _ -~ 1(2.3782)
4,1 87018 ‘ . .0532 L0214 . ‘ 9.0553 .3233 .
(1.1725) (.1487) (.0157) ) . (1.5837) o !
N . O ) -
5 12.4000 .00000009 v 0412 o 7.0835 477
: €1.6460) | (.9634) ) ) ( 1023) ‘ (1.4710)

' ‘v

l/ The values enclosed -in parentheses are the t statistics; R2 is the unadjuste(} coefficient of multlple determmatlor.
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. TABLE B.41: ESTIMATED AWHUAL TOTAL TICKETED ATThNDANC*//{ Symphony Based on the Ford Foundation Data—/
B . s , - n ) - / - ' o B .
= - /'! - _ =
) Equation - , i oo, o ’ 7 f ‘ o,
__Number P YD PS PCl - Um | cty Q Arm YDT Constant R

1 - '340630.25 | 1263.3718  |-420127.25 | 103082.0  |-180396.125 1620893.0 0,919
(-0.3900) (2.1273) - {(-0.0883) | (0.0236) {-1.0869) (2.0308)

2 1613280.0  |1508.4688 - |31685.3125 |- J/ 359.0730 6812644.0 0.8982 .
(-3.3880) (2.0850) (0.0082) . (0.1074) ) +(3.7885) ,

_ ) N -

3 -877207.4375 {1283.5815  |I155381.0 | -1913015.0 0.2107 » 3919296.0 0.9306
(-0.9334) | (1.9054) (0.2112). | (-0.4523) ® (0.5695) ' (1.4916)

4 -405815. 3125 |1183.9792 ’ ) -182162.4375 4770117.0 0.9444
(-0.6602) (4.4295) (-2.0575) .02y o) -

5 1558514.0 15816653 ; 6506604.0 . | 0.8972
(-4.9660) (6.9058) . (11.9250)

6 15806260  |1637.4567 -49.0013 - 6551193.0000 | 0.8983
(-4.4521) (4.7218) ] (-0.2317) (10.4837)

77 . hezoo.o  |1513.1274 ) \ 381.2908 6816468.0 0.8982
-3.7917) (3.7465) (0.2159) (4.3879)

* &
) .

The values enclosed in parentheses

1

y

v

y

are the t statistics; R2 is the

unadjusted coefficient of @pltiple determinatiocn,

s
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UTABLE B.41.a: ' ESTIMATED TOTAL TICKETED ATTENDANCE -7 Symphony

»

’

f -

. .. ’ - a {
9ased on the American Symphony Orchestra League [ !
. » . 1 v : . .
Data Supplied by the Center for Policy Research- . < .
“Equation P D PS RC1 rcz, . Tr. ! Constant r? 0
| Nusber : : o - '
. ' : . » » R .' ~
. N b . : B .
1 ' -617276.5 1391.725 | 3026881.1 | -770414.51 -366696.1 33313.59 Y -65498032 9832 Yes
. {-3.1294) (2.3354) | (.6663) (-.2958) (-.170%) (.4751) o ‘ (-.4860)
2 -589313 | 1527.425 4389454.4 |-1132128.4 | -655073.44 | - " | 1438550 0830 Yes
» (-3.2915) (3.1573) | (1.2406) (-.4657) (-.3232) (-.8256) ‘
3 -621172.4 | 1357.77 2527162.9 | -913828.19 36720.4 -71784192 .9832 Yes
: 1 (-3.2659) |- -(2.51973 | (.7360) (-.3827) |. (.5668) (-.5744) .
‘4 -595057.88 | 1479.54 ' | 3727998.4 | -1497020 ) -909360.1 ..9829 . Yes
(-3.4178) (3.2418) |-(1.3596) |  (-.7115) ; (-1.3254)
L _ L -
T . ) 9

// The'values enclosed in parentheses are the t stétistics; Rz-is the unadjust

ﬂl

ed coefficient of multiple determination;

w CO column indicates whether or not the Cochrane-Orcutt method was used in the estimation. e
TABLE B.42: ESTIMATED TOTAL OPERATING EXPENDITURES NET OF FUND-RAISING COSTS -- Symphony Based on the Ford
’ Foundation Datal/ . _ > o
©w ¢ — ’ '
. Lyuation 2t 2
Number "9 0% ™ | ompur i Constant | R® |
1 14987. 408 44645792 -13238224.0 | 0.9752
- (3.8400) .| (5.6690) . o | (-1.4504)
2 Jovsaz.012° | -5.5649 . ’ -96638752.0 [ 0.8443 - | |
. (0.4774) (-0.2520) ‘ (-0.4049) |
7. 32863.808 ) -36707120.0 | 0.8426
6.1219) (-2.0011)
2o ~ . ' L ' 3u2

o

i/ The values-‘énclosed in parentheses are the t statistics{R2 is the unadjusted coeffic

e

-

. . :
« .
> . . . \ » o |
oo G SN IO OGN s G N R e WE .
N - - > . ” v
A - . .
o . 3 , . v \

-
L3

ient of multiple determination.

' .
! )
. . i R

R



WAAL:

| EKC

wll Toxt Provided by ERIC

'I‘ABLB B.42.a:

o

ESTIMTED TOTAL OPERATING EXPENDI'IURES - Sympho
Data Supplled by the Center for Policy Researchl/

I

4

H

-

?y Based on the American. Symphony Orchestra League -

.
e

" €O colum indicates whether or not the CochranevOroutt method was. used in the estimation.

.

L

quation ‘e o - o , o . ‘
Nowber s - | e | owen Tr . | constant | - ¥ o
1 90820.81 4754409.6 -60501.65 . 91360128 .9986 No
(30.7932)|  (3.6568) - (-.8323) . (.6480) _ 7
2 91638.75 .| 4107474.5 | -6019.02 . R -17445744 L9985 No
(22.3133)| (4.2213) (~.4787) L (-.9779) o
3 101643.25 35279627 . 1—37181848 L9976 Yes
. (27.6992) (0.1210) (-6.9991) -
] o : . . N
"
9 4 .

‘ l/ The. values enclosed in parentheses are the t statistics; Rz is the unadJusted coeff1c1ent of multiple determmatlon,

* ?

TABLE 3.43: ESTIMATED AVERAGE REALIZED PRICE PER TICIGT SOLD - Symphony Based on the FOI‘d Foundatlon Datal/
i , , .
Eyuation | DSFR NC NCA NCK_, Py . ¥ constant|  R%
Number ¢ R
- ' -1.0845 0.3341 0.0666 1,0155 0.9729
(-0.9762) (3.4829) (0.4108) (1.8829)
*2 -1.0815 0.3576 ' 1.0870 © | o.sns
(-1.066L) (5.0859) (2.3321) N :
3 -3.8555 0.4034 2.08°3 " 0.8907
(-2.7683) * ] (1.7254) {(2.6068) .
4 S ’ 0.4011 0.0656 . -1 0,5741 0.9664
(6.0201) a (0.4062) (179547

1/ The \fallgkl éhclosed in parentheses are the t statistics; R‘2 is the unadJusted coefficient of multiple detemmatlon-

‘e

5

<

3()4

- S » T . - e : ,
‘ X
- : )
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TABLE 43, aL ES'I‘IMATED PRICE OF AIMISSICN .- Symphony Based on the Amerlcan Symphony Orchestra League Data
: Supplied by the Center for PO].IC)' Research 1/ _ ) -

o | | s | v . o] I O Y P IR Y
. . ) : ¢ ¢ ) N .
1 s6s | -z | o043 | . ' ~ o ] -7a0a9 | eesr | Yes - |
| a3 | ¢l.0028) | (4197) - - : . . (-23710) B
2 8095 | -.00m8 | , | A - - 9740 | 9649 *Yes
| @320 |- (--9982) - - : : . | (s.8171) - 1
. ) ) | Y - : . . 3 . ’ ° - ] .
3 .8022 : -.00528 | I = . . | 10.9832 .9649 Yes
(7.3757) AR N1 - ) v (5552) | ‘
4 T L7490 S ! - . . o 8382 | .9646  Yes
(17.0870} . ) . . . (4.6369) * :
ST N = g N - s - s

1 The values enclosed in parentheses are the t stat:g,stlcs R2 is the madjusted coeff1c1ent 0 multlple determmauon,
00 colum mdlcates whether or not the Cochrane-Orgutt method was used in ghe est1mat1on.

PR

“ . v . ¢ - . - .
: : Y R ) ) R '
TABLE B-,44: ESjI‘IW\TI:D ANNUAL FEDERAL GRANTS -- Synphony Based on the Ford Foundation Data=|{
i T ,1.' 13 . . - - v
uq.mtim{ Q. “BNEA GNP ' G'l-'_;l | proanp A . : ' v o 2
. Number ) : . ) . T : I N ‘ Constant R
" - . - ek RO
QC/ 1 421.1389  |-0.0183. 1.3231 1221388020 | . , ST -875168.7500] 0.8117
, (0.2835) * | (-0.4833) . (.6812) * | (-1.169) ' ‘ IR (-0.1415)
2 . ‘ -0.0192. |~ "1.1652) -12640989.0 | -0.0202 R 1. . |1004201.1875] o0.8066
s : -} -0.2581) 0 taasay- (-1.0377) |(-0.0070) | . ..~ (©.0s53) | -
3. _ -0%0197 - 11713 |-1250430.0° | - B IR 869146.3750 | 0.8066 .
: | (-0.5963) ‘ | @141 (-1.3860) , ' ..l a.sssy '
Ca -1 0.0628, . © . l-1s067422.0 | -2.5ma | N BT 17866960.0 | 0.7207 - 1 '|
-l (2.7383) . . < | ¢r.2088) f-1.5:40 . | 3 _ : | (issen) 3agl

1/ The values enclosed in pa'rentheseswafe the t.statistics; R? is the,madjusted”’cdeffiéient of mubltipleidete‘rmination. .
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TABLE B, 45: ESTIMATED ANNUAL GRANTS FROM REGIONAL GOVERNMENT AGENCIES -- Symphony Based on the Ford
| Foundation Datal/ . ) . ‘ » C
" . = - L - : . : — ~ E : p
Equation - Q i BNEA_l PDGNP Gn_lf' GNI'_ . N : ' . : 2
Number - E ‘ - S - - Congstant |~ R
i . ) R . i , g . : . ) . ) .‘
1 259.0288 0.0218 - | 0.4188 | -1047.0673 o N .|841813.6875 | ©0.8798
(0.6662) | (2.1604) (1.01969) | (-0.9817) | ; (0.5882) .
2 ©292.6770 0.01513 o 0.20823 5 ' . ' ‘ -100977.9275) o0.8am1. -
™ . |- (0.7592) (2.0376) - lo.sem) - v ' (-0.0966) -
o 3 499.4123 . 0.01786 -478.9477 , o . ~ |-63496.875 0.8381
‘ _ (1.6075) (1.9066) B PR (-0.5240) " S I (-0.0562)
4 o 1 -0.0060 ° |-1124474.0 § 0.856a | - 1 0.9117 ' . 7 |-5838236.0 0.9990 -
: o (-5.4949) (-3.7661) |(26.7803) , (18.997%) © o |(-1635889)
P N C -0.006167 -« } 0.8983 - ) 10128 T ‘ - |-6608468.00 | - 0.9937
' (-2.3499) ~|az.ss03) - [(10.5393) ~ B - 7 |(-9.5384) .. /-I

i/ The values enclosed in parentheses are the £ statlstlcs R2 is the unadJUSted coefficient of multlple determlnatlon.
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- TABLE B.46: ESTIMATED ANNUAL PRIVATE CONTRIBUTIONS - Symphony Based on the Ford Foundation patay B

0¢-4d

»'_3{93

’

kS

N

2

<

« q

» i
Equation : CAdv t SE ‘ BTPR ATPR SPI ' Cl\dv__l . 2' i
thauber | : Constant RS
1 1.5534 -3.5036 88A45.125 |11845.875 g -29700096.0 |  0.9800 *
(i.2683) (-3.0850) | (0.1903) | (2.0077) (-4.7609)
2 7.3151 -4.2365 549704.4375 -394436.375 R -40299888.0 | 0,9772
_ (1.2976) (-1.7715) (1.0156) (-0.8620) , (-4.7604)" -
3 4.2459 -2.9296 833457.50 ‘ -237536.1875 -37101408.0 |  0.9735
(0.6746) (-1.2285) (1.2789) (0.2671) . (-4.4588)
4 1 2.4581 -2.2940 994599.0 7869.1680 -35526448.0 | 0.9732 7|
(1.3541) (-2.0089) (6.8490) - (0.1718) (~4.2456)
5 -3.4449 -85101.0  |150573.938 -22730136.0 | 0.9812
. (-3.4251) , |(-0.1805) |(2.6731) (-7.2401),
6 -1.3663 1239035.0 ’ 179634.750° B - :32202064.0 | ©.9677
I(-1.4094) | (11.1929) (1.4416) o . (-5.2263)
. . Lt . R .
7 -1.4605 1265787.0 343838,4375 -33698144.0 | 0.9705
1(-1.5919) (11.3151) : (1.6587) (-5.3949)
.8 - | -1.4961 1066172.0 30465.2773 -25556240.0 | 0.9609
' (-1.4159) ~ {(7.2976) (0.9267) (-5.9504)
9 2.6169 -2.3603 1003793.125 . -36145924.0 | 0.9730
(1.8660)  [(-2.4461) (8.2831) - o (-5.3321) '
10 "1.6867 ’ 1167206,0 |7606.6758 . 0 -1.8985 -39446812.0 | 0.9825
(1.2625) (2.8315) | (0.1402) (-3.0814) (~5.3410)
11 0.4230 1348007.0 144244125 | -1.6531 -38663760.0 | 0.9851
' (0.2105) (7.3936) (0.8417) (-2.6207) (-6.2817)
12 1.4087 11182585.0 24563.6094 -1.8289 ~38136032.0 | 0.9845 ¢
(1.1638) (9.8535) (0.7428) (-3.1499) (~5.8335) .
13 : 1381525.0 | 175244.3125 - -1.5906 -37795408.0 | 0.9549
: (15.9487) (2.0686) (-3.1528) (-8.9993) | -
14 1402447.0 | 318295.625 -1.5947 -38852044.0 | 0.0858 *
(16.0350) (2.2064) . (-3.2628) (-8.9250) 37
. 47
1-/The values, enclosed in parentheses are the t statistics; R™ is the unadjusted coefficient of multiple determination.
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TABLE B.47: ESTIMATED ANNUAL GRANTS BY FOUNDATIONS -- Symphony Based on the Ford. Foundation Datal/ V

l‘:lllld tdon ) 3 T . ‘ . ‘ B " ' 2
CNubwr, | A X psfR_ | @ DMM Acty DSF . constant | R
_ 1| -5.0657 -23587568.0 | 131855472.0| 19895.8281 | 902863.0625 ‘ T -9226558.0 | 0.9889
(-1.4544) - | (-1.7544) | (1.7821) | (1.7613) | (0.4897) . | (-1.0353)
- r ‘ ‘ﬁt s \ o
2 -5119905.0 | 32521904.0 | 4309.8828 | 3225576.0 4] . CoLL -0158777.0. | 0.9071 .
| -0.9897) - |(0.9763) | @.0017) | (2.9910) : (-0.8775)
1 3 * '
~3 -937244.50 | 186.0601 | 4210052.90 ’ Lo ' 734511.60 | 0.9698
: N ‘ (-0.3251) (0.2291) | (11,0703), , 5 | (0.2951) :
i e . S » ‘ .
4 | e.7210 -232081.0 | 2034508.0 4056645 0 ' - -4075516.00 | 0.9716
(0.4783) | (-0.0801) | (0-M21) (7.0894) | . -0.312) | -
N . ! ’ 4 ) : . :
5 . 25883168 | 2971.3708 | 3807020.02 | 4015,3806 , - {-020s878.00 | 0.9827
N LN }1.1021) (1.1866) (5.3511) (1.6084) | . (-1.1222)
. a' o . q\:“ ’
ts 6 | 17a.s273 | aasazss.o | 2263.7780 -145201.9375-| '0.9704
i . (0.1867) | (9.00809) |=(1.0503) N (-0,0439)

2

S -1/ he values enclosed in parenthéSes, are the t statistics; R 15 the unadjusted coefficient' of multiple determinatiom.

-

.

- TABLE B.4B: ESTIMATED CAPACITY EXPANSION FACTOR -~ Symphony Based on the Ford Foundation Datal -

-

o
' tgualion o9 e BDA Q- AU ‘ 2
thamber 1 ' . Constant R
1 0.000136 -0.00453 . ,|(0.8426) .3562
(0.8390) , (-0.2275) o (0.4299)
2 . ~01760 ' ' 2,2906 2655 O
) : ' : (+1.473) ) ‘ (2.5 | | |
? . : 3} ' ) ) .
0 3 0.0001803 -.3851 . . ' = © 0.3494 .3376 "
A (1.0342) -(-. 3396) : : - - . (0.5755) . -

1 The values enclosed in .pa%ntheses are the t statistics; RZ is the unadjus‘ted coefficient of multiple determination.
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TABLE B.49:

ESTTMATED ANNUAL FUND-RAISING EXPENDITURES -- Symphony Based on the Ford Foundation Datal =

"

g

o

-V o : P [
Eytation DSER cer_ AQ nS¥ -~ JAOG DSF_, -~ "y
Humber - : Congtant R™
- .
1 1-3121689.00 -0.1067 -91.7 o . 2985098.0 | .5098
, -0.4829) (-1.2208)  {(-79. 0451) 1(1.8892)
2 -0. 1064 -86.4703 | -0.0486 2973070.0 |.5045
_ g 1.1166) | (-1.1272) [(-0.4332) - ‘ (1.7387) '
: -0.0024 0.0786 . . 1031827.25 ,| .5657
(-0.0750) | (2.2917) ¢ ) (16.6938)
) 4 - - P

I/The values enclosed in parentheses are the t ..tatlstlcs Rz is the mad;;usted coeff1c1ent of multiple determmatlon.

,o 1
o TABLE B 50: ESTIMATED SUBSCRIP‘I‘ION SALES -- Synphony Based on the Ford Foundatmn Data Yy
’ :J‘ ‘ L zZ. Py
~N . . ]
' Equation o P Sbr_1 Tr 4 Pz . 2.
Nuwbey : . s Constant R
1. 1758094.0 | 0.5394 -67823.9379 | ’ . 10641460 .9258
-. | (3.4485) (2.1335) (-1.3107) S s (-0.4764)
< 1 - _ ' /} i .
' 2 1201811.0 | 0.3084 W . :3730592.0 .9003
(4.0213) (1.6078) . 5 (-3.8230)
: FE ‘ . | 1756042,0 8574
3 1537258 ' ] . .
(6.4868) b (-5.8169) .
: » R ) /
4 ' 7500.7539 | 209571.50 q 2473506.0 .8673
¢ |(0.1680) (2.4920) (-1.1172)
3 i ! 5 ) ) . 222379.5625 " }2108442.0 8607
zu ; (6.7461) ) (-5.3371) 3

n

1
<

1/ihe values enclosed in parentheses are the t statistics; R is the wnadjusted coefficient of multiple determipation.
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- TABLE B.51: ESTIMATED AVERAGE UTILIZATION RATE -- Ballet~ . .
tpat ion . ) : K
Homdxer P oS "PS FCl un Cty Crm Yor Constant R

1 2.2821 -0.0760 | -60,3959 270.4243 .| -15.5759 ° . 226.1939 R R

. (0.2677) (-2.2556) | (-0.1962) (1.0688) | (-1.8456) | - : . _ (2.4509) ~

2 - 4.5938 -0.0721 | -22.7114 168.3108 | -13.1121 0.0803 215.4509 .7688
(0.3640) - | (-1.7095) | (-0.0586) (0.3767) | (-1.0214) (0.3107) (1.8624)

3 13.1zag -0.0469 | 145.5676 -67.6303 . ’ . 45.9459 .8541
(1.704%) (-1.7342) (0.7871) (-0.6308) (0.7707)

4 12.7026 -0.0462 | 140.5867 ~28.3568 4.000039, -0.0644 31.3664 .8600
. (1.3522) . | (-1.4164) (0.6299) (-0.1463 (1.7394) (-0.2714) (0.3501)

5. - 2365 ~0.0196 0.07247 ' 112.3766 6862
(-.2970) (-2.6272) Lt (2.8149) (4.3870)

o -4.8824 ° ' -0.1763 0.1512 179.2795 |  .6S62
_ (-1.1572) 5 (-2.7784) (2.4898) (5.0290)

*

l! The values enclosed‘

a

&

5

A

o

-

-,

in‘parentheses are the t statistics; R? is the unadjusted coefficient of multiple determination.




© TABLE B.52: ESTIMATED ANNUAL TOTAL TICKETED ATTENDANCE -- ‘Balletd

ve'd

317

.

fy
“oye

§

Bl

1/ *mhe values enclosed in parentheses axs\"the t statistics; R% is

F]

‘_'~ Lo . . . X . . . .
' . . . .

" 3§ - [ . . e . s N St R
- . i i - ) v ; .

. ¥ . e LI

s Y o - . Lo N Co * . .

ha]

]
. Byuation E ' T ,
Number P ¥D P8 PC1 Um cty Q crm ¥DT Constant R2.
1 ~211616.8125 1-1650.5549 | -2953063.0 | 8647226.0  [-447447.6835 . 5434131,0 7547 ]
: (-0.6925) | (-1.3670) | (-0.7677] {.9533) (-1.4789) - (1.6424)° :
2 * 1-310360.4375 | 679.7915 |-1564632.0 ' 5561.6836 4976833,0 .6467
(-1.9764) | (-0.5581) | -(-0,2401) (1.0373) . (2.2693)
3 188325.8125 | 640.9634 | 1471830.0 }-618119.6875) 1.2590 -298454.75 | .9718
(1.5569) " | . (-1.5088) (0,5066) | (~0.3670) : (6.4852) . ( ~.3187)
4 185218.0 | 635.953% | 1435450.0 |-331267.3125 1.2919 ’ . 470.2192 4049434375 | 9720
(1.2375) - | (-1.2233) (0.4036) | (-0.1073) , (3.6375) {-0.1244) (-0.2836) .
5 ~293710.125 | 346.3765 36695.3359 ¢ ' . 1624837.0 | .4023
6 -16674.3984 }-1286.7766 .237728.0 6959,7070 4557055.0 .8181
(-0.0806) | (-2.2141) (-1.9700) (3.0235) - 1 a.n24)
7 -250274.37 | .166.827 - ' 2501.5051 . ATUEM .B629"
(-2.5519) | (= .9474) (4.1252) /m'.e'lso)
] -253616.4 |- 234.2157) ) 2413.4849 | 309.5881 » 1940112 8635
: (-2.2592) (- .4310) . {2.5502) { .1330) (1.154) -
"9 ~344401.9375 | 300.4863 ) : 1907637,0 £3963 \
(-1.8849) | -( 1.1636) . (1.6545) )
10 -170818.25 | i " |-3303334.0 ’ 9089.3164 |-3095.6504 | 4112121.0 .8088
(~0.6584) N (~0.8578) (1.9056) (-1.3018) | (3.5387),
11 ~184666.6875| 301.3545 ’ 25,997 | a 31081
. . -310814.625 | .B626
(-1.6286) | ( 2.0385) . {3.6483) (-.3463) o]

the unadjusted coefficient of multiple determination-.' :

313 -

. [ . Lo . . PRI "
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TABLE B.S53: FS'I'IMATED TUTAL OPBRATING EXPENDI'IURES NBT OF FUND RAISING COS"'S _— Balletl/-
Eguation c co P 2
Number g ') CMEHR Consgtant- R
1 42580,022 ~34.6237 }17588768.0 . ) .9872
_ (1.7267) (-1.4559) | (12.0433) rl‘ggggggg)({ o
.2 '6912. 608 ' 18318240.0 - 500 A
(2.4796) , (12?2534) (-5.3333;" 309
3 2854k, 656 . L 1i57431.0 | L5283
(2.8001) ) (-0.2151] -

3

gy The values enclosed in parentheses are the t statlst:ucs' R is the madjusted coeff1c1ent of multlple detemmatlon. |

’gTABLg-B.54:

.

ESTIMATED AVERAGE REALIZBD PRICE PER TICKET SOLD -- Ballet1

&

a
1 . N
Bquation | DSFR NC . Nea - | omea_ P, Constant| 2 .
Number : M ] .
i 4.5073 » 0.2725 ~0,2013 4.6395 6672
(1.1656) : (2.2809) (<0.4076) (2.0758)
2 . 4.7216 0.2432 - 3.7N6_ 6534
. (1.3502) . | 2.7946) ‘ . (6.0865)
3 : 0.1990 ~0.2796 ) 5.4829 .5542
’ ; (1.8943) (-0.5519) . (2.5046) :
4 13.6501 | 0.00000049 0.9463 1-3.4473 .9067
{4.3977) (5.3678) (4.1841) {~2.1203) ,

Y The values encldsed_ in parentheses

are the t st‘atistics; R is the unadjusted coefficient of multiple detérmination.




TABLE B.55:

ESTIMATED ANNUAL, FEDFRAL GRANTS -- Balletl/ |

gnation
Number

Q

BNEA

-~ Gnp

o

GF_,

Constant

R

1

-800.4873

{~0.3488)

-544.780
(~0.4050)

167.1931

(0.1894)

A

0.00111
{0.0542)

0.00077
{0.0526)

0.0104
(1.7799)

0.0055

{0.3017)

0.0104
(1.3005)

0.0048

{0.3071)

 1358.974

{0.5084)

1478.24
10.7254)

*759.2073
{0.3488)

643.0551
(0.3474)

'-0.04896
(~0.0722)

P

~0.1466
{~0.2326)

{ -6.0935

{-0.1929)

-0.0120
(~0.0215})

~0.00%6
(-0.0196)

-527550.750
(-0.2511)
-824250.06
. (~0.5195)

278183.0625
{0.6350)

~311922.9375
{~0.1519)

418405.0
(2.4365)

-237151.6875
(-0 1339)

0.3819
0.4698
04140
w3445 -
164

.3327

l/The values enclosed in parentheses are the t stat1st1cs R’ is the unadjusted coeff1c1ent of multlple determnnatlon.

TABLE B?}ﬂill

[

3

-

~

ESTIMATED ANNUAL GRANTS FROM REGIONAL GOVERNMENT AGENCIES -- Ballet1

/

Equation
Number

@

BNEA

-1

GR_y

GNP

“ Constant

1

L

~-456.3886
(~2.0072)

~0.0045
{~1.9229)

-0.00344

1 (-1,9648)

-0.0016 "

(~0.4456)

-1.0308
{~3.5294)

”—4.1210)

-0.90817 °

1664.031
(4.8568)

1302.562
{5.5922)
K
624.7060
(~1.6947)

-0.15184
{(-2.9475)

~0.14751

(~1.2814)

- 11267092.0

(~4.3204)

Lo7s616.188

‘-‘ '150‘)

| 365442.5
‘(~0.89585)

0.9160

0.9495

0.6631 3 2

o

3

Yhe values enclosed in parentheses are the t stacistics; ﬁ? is the unadjusted coefficient of multiple determination.
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TABLE B.S7: ESTIMATED ANWAL GRANTS BY FOUNDATIONS -- Ballet!/ N
. - . . . s : J -
Equation A CcAdv t SE BTPR ATER spx | caav -
Number ' ‘ b Constant R2
1 0.3178 138800.875 | 10897.4570 5.3606 -6600126,0 | .9709
(~0.7771) (0.6342) | (0.600L) (1.4518) (-2.075185) -
2 - -0.3444 246192.6875 -8351,3320 4.4054 ~7129500.0 | .9686
(~0.7529 (2.9074) - . .| o0.1978) (1.2692) (-2.1510) ,,
3 0.0522 169576.8125 ¢ 21125.8477 | 5.1196 -6688634.0 | .9852
. ( 0.1548) (2.4486) (2.1414) (2.1306) (-3.2185), |
a 173593,5625 _ ' 20358.0742 | 5.1169 -6719600.0 | .9851
(3.0137) > (2.6613) (2.3737) (-3.6211)
5 -0.3057, ~1.3066  |377772.0625 | -786.8464 ) ' -11590802,0 | - .9577
(-0.6148} | (-0.4497) | '(2.1037) (~0.0397) (~5.4046)
6 -0.3629 .1.4196 |367953.3125] ° ¢ {-24099,2188 -11103549.0 | .9585
(~0.6803) | (-0.4881) | (5.6089) -1 (-0.2803) ., (~4.0852) '
1- "} -1.0393 |359543.5 | -6236.057) ’ ; -11269642.0 | .9637
v  -0.3861) | (2.1695) (~0.0343) | {~5.7901)
. " . . } -
8 -2.2173  |324742.5° , . 20683.7587 -11928739.0 | .9742
(-1.0587) | (7.3991) L . (1.9908) - (-8.0322) \
9 . : 295649, 5625 17563. 6211 -10751881.0 | .9684
A ‘ (8.5543) . (1.7454) (~10.8115) S
10 - -0.2720 348332.6875 | : -10875119.0 | .9556
’ %-~0.6611) (10.1904) , (-9.0417) _
1/

The valuesenclosed in parentheses are the t statistics;

R is the wnadjusted coefficient of miltiple determination.

1
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TABLE B)S8: ESTIMATED ANNUAL GRANTS BY FOUNDATIONS -- Ballet!/ : . | | | :

. .l::quatiun' : " ‘ o ) . oo 2 \\
_ Number A o DSFR 40_7 . DMM ACty DSP ‘. . Congtant R s :
. ' . 4 . « N L ' . B °
1 20,4475 -3781861 | -2377617 | -3163.2 . - - | 767589.0 | 0.8914
- (-1.05089) | (-4.5830) | (-1.9322) [ (-2.3826) o _ . . (5.8487)
2 © o} -3349043 | -2620354 | --3934.60 N T 6962447.0 | 0.8514 :
(-4.6239) | (-2.1408) | (-3.5116) : .- , | (5.8111) :
3 | 2364822 | -2006.087 | B 5068671.0 | 0.6812
: ! (-3.2257) | (-2.2889) ' _ B o} (4.78%0) :
C 4 . | 1 -1378758 : , : . - | 3068604.0 | 0.3934
_ : (-1.6656) . , . ' S : . | 6o ,

&

/ The values enclosed in parentheses are the t statlstlcs R2 is the unadjusted coeff1c1ent of multlple deternunatlon.

TABLE B.59: ESTIMATED CAPACITY EXPANSION FACTOR -- Balletl/ . v ' :
w . . s R R N
e : . , , _ o / | .
o 4 N
. Bquation Q" PDA » Q. / 4 Al ‘ » . - T 2
Nwaber | d S t . ' Constant R v '
. ' ¢ -.‘ ’ . .. N
1t " f -0.0009 ~0.00000005] o . : ' 11,4772 .3107
. (-1.2962) | (-.2142) o - - o | (3.7803)
2 | -o.0004 ) -0.0068 o | r.7sess 4316 -
. (-1.0433) -~ | (-0.0402) . . . (3.6431) |
I T R . -0.0106 1.7763 .3079
S | (-1.6337) | - |- (3.0687)
N ) : . L R
& . o . ’

7 'I'he values enclosed in parentheses are the t statistics; R2 is the unadJusfed coefficient of multlple determination.
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. ' ’ . = | 1 y ' o : .
" DABE B.60 ESTIMATED ANNIAL FUND RATSING EXPENDITURES -- Bellet!/ - . |
" | squation | bpseR cer_, AQ © DSF aoc * | osF_) : )
T | Nusber” : . : Constant R
v - *|-200808.688 | * 0.0376 42.8505 | 24149.305 1 53g7
| .32) o) (1.1804) (.3202) |. v . . (.3360)
° "2 1 . 0.0379 43.8743 | -0.0159 ' ' 25710582 5211
. . .| aasmw (.3216) | * (-.6016) ) (.3462) |
PR © 3 - o 0.0005 | -0.0309 | - . J 130,757 | L3061
u (0.0286) | (-0.9381) (5.2435)
. 4. |-200808.6 0.0376 | 42.8505 : T . 241497304 | 5382
(-.7232) | (1.1804) (.3202) , (.3360)
1/ ‘ : o2 ’ | e A
~/'The values enclosed in parentheses are the t statistics; R is the unadjusted coefficient of multiple determination.
&, ’ g
(7)) . - v -
O, - , .
TABE B.61. ESTIMATED SUBSCRIPTION SALES -- Ballet-]-'/ . ' . L
Equation e} ébr_l . Tr p? s e _ [ "
. Number - . : _Constant R
v ‘ . o - R . < i
' 1 -2467.8047 | -0.7205 15601.5977| . . B ol . ‘foss7a6.9375 | .om9
| (-0.5083) | (-2.2848) s.1250) | . ‘ ) (~5.0655) ‘
. 1. 2 | 200.305 | 0.8508 , ' BE - 2541.2960 |  .8242
: ¢ (0.2021) | (5.0454) . , . (0.0425)
3 ; o 8844.4843 | -111.2576 | . : T " lsssars.oezs | L9420 1
' ©(9.4941)  (-0.1940) ' 4 (-91243) A
: R - ‘ ’ - - - - - . i ‘e ' - .- - .
l/The values enclosed in parentheses are the t statistics; R? is the unadjusted coeff1c1ent of multiple determination.
; R | v oL | o T '
. ' ) K « A . . .t , ~ .
\)4 . " - . " v T ' * ] " ’ : 328
327 ‘ . | | -
i . ' . . R v . . | . I
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TABLE B.62: THE VARIABLES USED TN TEE MODEL FOR MUSEWSY P'
Variable . | Description | . '
A: annual total atteadance .
‘ CAdv: . ~ annual sdvertising and éronotid;_ul expenditures '
| o~ CP: - annual opofatinz. production, costs i
CPr: annual"privato_ contributions | l ‘
. CPrg: o annusl educational andé other group program costs A
> | . CR: : annusl costs of research activities '
DSF: doficit,-surpitis fund ¢ | ' :
’ 'DSER: the ratio of the deficit-surplus fund to the op;}ttinz ‘ .
budget R ‘ l
G: annual total grantQ ‘
M: membership count & ' '
. MA: " . annual membership attendance o
'NCA:‘ | netk oPertt\*z cost per attendee ) ‘ l
‘ OR: 4 sum of program, publicatiogs. and services revenue . -
’ l'PA:‘ : price of admission e ' 4,.
PM:. membership price, dues’ _ 4 s ' ‘
v : e Q: output, in terms of wéighted (s-ﬁours) days of opera- L,
- o tions, the weight is the ratio of administrative ‘ e
L . expenditures to average expenditures by all museunms A l ,
as: ) change in the stock of exhibit items and facilities, . R
"~ this variable does not ;ccount'fgr deaccessions : ' .
TR: annual total earned and- ﬁnea_rned '- income | l
t: the average (individﬁal)'fedetil tax rate for the
. population of the state where the museun is located l
us: ratio of utilized to total stock of exhibit items '
Um:- unemé}oyﬁenf rate for the state “h
YD: - . per capita aisposable personal 'incoue of the popula- - l“
R tion in the state |
YE: endowment income -
! ‘ surplus revenue.

l/All-monetary values are in current dollars siqcb the model uses
cross-sectional data for 1571/72. : ‘

@ : . - o
Q | . : - | B.40 3 l):)
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TABLE B.63: FSTIMATED SUM OF PROGRAMS, PUBLICATIONS, AND SERVICES REVENUEY

e ~ . t R
Equation CPrg ) . : - » Constant
Numher . , .

Y

- 1,541 '10639.?775 . 451.1318
(21.2399) | ,

1.2680 | .3884
(19.7786) | (11.2067)

1.2607 | 3007 | -1.7810°
£19.5399) (10.6918) | (-.2025)

-73842.9934 | . 403.0665

~70404.8724 . 267.6679

3/ ° | e

;u,~— 'The values enclosed 1n~p3rentheses are the t)statistics; the cr1t1ca1 value fbr all the equations at the 95 percent con-
- fidence level is 1.96; is the adjusted coefficient of multiple determmatlon, F is the F statistic for the overall

—~  relationship; the number of museums 1nc1uded in the analysis is 247.

TABLE'B.64: ESTIMATED MEMBERSHIP COWNTY

Equation TR Y DSF ' 2 ’ ' ‘ Constant | - o F
Number ‘ ‘ . ;
1 .00051 . K - 1677.8262 1379 | 65,7540
(8.1089) _ ) - :
2 .00048 -.00278 _ 1653.1538 _ | .1462  |35.6600
- (7.4799) (2.2198) - ‘ , | _ B 1 3
3 .00054 -.00524 | -.00039 ' - 1663. 6190 .1550 | 25.9365
- (7.8649) (-2.5762) | (-2.3799). . : ‘
4 00053 | -.00322 -.00039 . | 7.6324 . : : i 1561.6049 | ..iss1 | 19.5807
' (7.3505) . | (-z.5524) |(-2.3362) | (.7694) R . '

: /The values enclosed in E% rentheses are the t statistics; the critical value for all the equations at ‘the 95 percent con-
fidence level is 1.96; R4 is the adjusted coefficient of multlple determination; F is the F statlstlc for the overall
relationship; the number of museums included in the analysis is 406. .

o o3y L S 33t




Eﬁ??lhﬂYTBD ANNUAL TOTAL AITT?HNUWSEI/ .

TABLE B.65:
. N | )
; _ . -
1 Equation Q Yb \ as. PA Umo Constant R [
- Number - : A ‘
1 1084, 1811 209852. 6055 . 2265 70, 0037
o (8.3668) . . o ,
.2 1021.0227 | 120.4178 -288463.7240 | L2208 | 37.3:135
. (7.6864) (1.9527) .
a . 4
3 . 1093.6363 117.2989 7771 -272559.1442 | .2331 259239 -
) (7.7375) (1.4768) | (1.9055) | , . o 3 |
4 1115.1566 117.2346 .7948 | -63607.5604 -247252.7217 .2339 19.6286
(7.8223) (1.9058) | (1.509%) €§;.1221) : .
5 1122934 104.2977 .8176 | -64090.1985 | 1560712,7493 -261813.5948 ,2320 | 15.7437
‘ €7.8380))  (1.6069) | (1.5473) | (-1.1292) (.6325?1' )

lebe values enclosed in E%rentheses are the t statistics; the critical value for ali the equations at the 95 peréent éOn-
o fidence level is 1.96; is the adjusted coefficient of multlple determination; F is the stat1st1c for the overall”
&' relat1onsh1p, the number of miseums included in the analysis is 245.

vw
/ 1

TABLE B.66: ESTIMATED PRICE OF ADMISSION*/ . .
, -2
Equation HCA .. DSER Counstu;\t R B
Nusbery i S
" .3305 2057 | 76,0004
1 _+0997 - ‘ : . ,
(8.7521)- - : . B
‘ . ‘ ‘ .3005 © 2478 . | 49.0999
2 .1008 .0745 St I : _
: (9.6758) (4.1602) o . .
1/ ,

rJall the eqnations at the 95 percent con-

The values enclosed in E%rentheses are the t statistics; the critical value
on, F is the F statistic for the overall

fidence level is 1.96; is the adjusted coefficient of multiple determinat}
relationship; the number of museums included in the analysis is 293.

| 929
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TABLE B.67: ESI‘IMATBDANNUALFEDERAL GRANI‘SANDSUPPORI‘I/ S o

Equatiow A CPrg - . Q - " DSF ‘ o ‘ Constant 2 ’F
Nuaber : : : : 1 , ,
B 9744 . R %] ss52955.6456 .3998 | 54.9592
: o (7.4134) . : - :
z .8348 .8445 : . - . ' . {-171083,9502] .4439 ] 33.33%2
.1 6.1111) | (2.7107) , , .
3. .+ .8845 | 2.0532 -2453.0041 | 1 ‘ | | -713704.7572 .5643 | 35.9685
: (7.2881) | (5.4862) (-4.7772) S : :
. N r\ . . B ) .
4 ©.9009 | 2.2862 -2449.2783 .8156 ‘ : © . 1-149312.1293) ,62856 | 35.2660
| . (8.0336) | (6.5147) (-5.1660) [(3.8070) ‘ : » :
| 5 .8956 2.3990 |-2407.1829 .9610 ~.2248 ‘ ' .}-124185.7868| .6408 | 29.894¢0
X (8.1183) | (6.8508) .(-5.1569) |(4.2875 | (-1.9013) . : . ' e

¥ fidence level is 1.96; R* is the adjusted coefficient of multip determlnatlon, F is the F statlstlc for the overail

1/T’he values enclosed in p; Erentheses are the t statlstlcs the critical value for all the equations at the 95 percent con-
1
&t relationship; the number of museums 1nc1uded in ‘the analysis 15/%c

-

" TABLE B.68: IﬂSTINHYTED ANNUAL STATE ﬁUﬂ) LOCAL GRANTS AND SUPWWDRTl/ . - o '
quation ; ' ) ) ’ . : ' '-,\~2 .
Number A Q YD CPrg - _ . ' Constant i B
i .4381 R , | 100395.0404] .4120 |188.8154
1 oasian| ” , | | | |
2 .3855 | 449.4776 _ . | - 84892.899. | .4463 | 109.0055
(11.5441) . (4.1852) - -
- B . \ E . ¢ PN
3 .3768 425.0754 §7.1380 1. v : -148247.3113 -4484 73.6301 .
(11:1196)) - (3.9161)] (1.4258) | - ) ﬂ | o | |
4 .3771 | 281.6644 53.9343 .1606 : 4 . A ‘ -137864.933 . .‘{496 §5.7286
. (11.1393) (1.7836)] (1.3446) (1.2482) ‘ . ' :

l/The values enclosed in g%renthéSes are the t statistics; the critical value for all the equations at fhe'95 percent con-
fidence level is 1.96; is the adjusted coefficient of multiple determination; F is the F stat1st1c for’ the overall
~relationship; the number bf museums included in the ana1y51s is 269. .

/ | | . ,

El{c‘ o83y I R £
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TABLE B.69: ESTIMATED ANNUAL PRIVATE CONTRIBUTIONSY

';.'éfThe values enclosed in>E%rentheses are the t stgt}stics; the grltical-va}u f
coefficient of multiple determination;

*~ o Fidence level is 1.96; ulti
ded in the analysis is 239.

‘]ERJj:relatibnship; the number of museums

FullToxt Provided by ERIC.

" TABLE B.70:

is the ad

8

ESTIMATED ANNUAL FOUNDATION GRANTSY

e for all the equations at the 95 percent con-
F is the F statistic for the overall

"
“Equation Q CPrg CAdv - a8 t Yp | Constant ‘ G " !
§ Numbor - C ‘ ) '
1 10162609 60647.,1731  .5028 |241.6378 .. |
(15.5447) @ .
2 682.3278 .3101 '56421.029 .5345 137.6322
(6.6584)] . (4.1419)
3 713,5533 .3923 | -1.0588 61887.873 .5522 | 98.8240
(7.0664)]  (5.0450) | (-3.2137) ‘ : S
a 695.2120 | .3905 | -1.0732 | -.2463 59641.640%  .5524 | 74.4360
(6.7873) ~ (5.0221 | (-3.2555)](-1.0583) - B
5 ¥88.8640 .3901 -1.0665 | -.2475 [211733.2086 25582.5697 .5510] 59.4187
’ (6.6684)] (5.0087) | (-3.2277) [ (-1.0621) (. 5235) »
6 689.1118 3922 | -1.0660 | -.2468 - |312728.1852 ) -10.6594 54183.3697] .5492] 48.333)
: (6.6573)]  (5.0031) | (-3.2198)](-1.0564) (.5779) (-.2811) - :
. : _ , , N |
7 |
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TABLE B.71: ESTIMATED ANNUAL OPERATING, PRODUCTION, costsY

Q ! . g

Fyunation o _ Cins: Cw

Rumber SR ‘ /\\ . ) . an‘tunt ¥
4136.6917 o . : - 126770.4913 428.3702
(20.6971) S . : . | I 1 . .

’ . : . 1 ' * . g 4 o

L ) . o o , . . & .
y The values enclosed in §§rentheses are the t statistics; the critical value for, all the equations at the 95 perceat con-
fidence level is 1.96; is the adjusted coefficient of multiple determination;-F is the F statistic for the overall
relationship; the number of museums included in the analysis is 614. " - ‘ ' :

Speg-

" . .
- " . v . N 7

TABLE B.72: ESTIMATED ANNUAL EDUCATIONAL AND OTHER- GROUP PROGRAMS' COS'!'Sl/

Equatiaon G DSE M Constant - e l’.
[ Number : . i
1 .2656 o ‘ » 1451.9521 | .4819 | 256.816
(16.0255) . - ) - ‘
2 ©.2618 | L0197 -671.5711 .4825 | 129.1840
(15.4962) | (1.1336) \ )
3 1 2656 L6191 -3.1545 5211.0242 | .4811 | 85.9705
(14.3450) | (1.0977) | (-.5020) . - ‘

{

l'/The vhlues ehclosed in

333

p_%renthéses are the t stat

Q

istics; the critical valve fo- all the"eq_uatious ot the 97 ;erceat cui-
fidence level is 1.96; R2 is the adjusted coefficiert of multiple detgrmination; F is the F statistic for the overall
relationship; the number of museums included in the analysis is 276. : :

L
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“TABLE B.73:

“Bquation

ESTINATED ANNUAL COSTS OF RESEARCH ACTIVITIESY

Y

‘o

C

.

+

. ~n?
‘as " Constant R- "
Number . N , . »
e -.7472 g 133302.7954 0045 | 2.3583
(~1.5356) - :

fidence level is 1.96;

1/ he values enclosed in rentheses are the t statistics; the cr1t1ca1 value for all the equations at the’ 95 percent con-

N

TABLE,B.741 'ESTIMATED“ANNUAL'ADVERTISING AND PRCWKHTONAL EXPENPITUBESE/

9

is the adjusted coefficient of multiple determination; F is the F statistic for the overall

b

‘relationship; the number of museums 1nc1uded in the analysis is 302.

~ v

- — - -
Equation G DSF M : ' Constant 2 Fo
Number ‘., . - - 5
1. . .0357 - ) 2385.165 3895 "1 1840797
{13.58676) ° » o :
2 0332 0084 S 1835.6665 | .4067 99,3609
" (12.1639) (3.0496) ‘ _
3 .0301 0089 2.3609 ‘ -2186.9647.| 4159 | 69.1168
’ (9.9814) (3.2682) |(2.3441) L - g :

2

SN A
*

3

;Jihéfvalues‘encldéed{in
fidence tevel is 1.96;

%3‘”

M

LA

°

-

ey

entheses are the t stat1st1cs the critical value for all the equations at the 95 npvcent con-

is the adjustBd coefficient of multiple determination; P is the F statistic for the overall
relatlonshlp, the number of museums -included in the ana1y51s is 288.
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CTABLE B.75: ESTIMATED CHANGE IN THE.STOCK OF EXHIBIT st

<

Lyuation | YE CPr us S ol | | constant
! . , .

.0788 o ’ : -8211.3824 . 79.7208
.9286) ' : . : ‘ o

.0710 -.0299 - 1 , -5477.2380 . 43.8505
.6711) | (-2.6542) | - : : :

0712 |  -.0204 b876.8341 ‘ _ - : -8392.8319 | .1417 | 29.4042
.6818) | (-2.6111) |  (.7635) ,

»

l/Thq values enclosed in E%rentheses are the t stat1st1cs the critical value for all the equations at the 95 percent "CON~
* i+ fidence level is 1.96; is the adjusted coefficient of mult1p1e determination; F 1s the F stat1st1c for the overall

relatlonshlp, the number of museumns 1ncluded in the analysis is 517

~
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APPENDIX C .

TREND MODELS

A. Introduction - ‘ . : .

.

The discussion in Section G dealt with eConometric models
where economic theory forms the basis for the model by identifying
the factors that determine the behavior of a given economic unit:
An alternative to the econometric modellng is trend modeling. The

‘fundamental dlfference between the two is 1n their methods of

analy51s. On the one hand the economist builds a mathematical
model that embodies the key behavioral relationships between causal .
factors and the economic units of interest, whereas the trend
model builder searches for mathematical relatlonshlps among -the
series of observations of the economic unit of interest without
consideration of causal factors. Of course, there is a wide choice
among all of the potential types of trend models. ‘However, through
the ‘ud1c1ous use of certain assumptions the number of candidate '
trend models can_be reduced to a manageable level

. G.E.P. Box and G.M. Jenkins developed a trend model based on
the concept of stationarity' This concept states that the sequence
of observatlons of an event is repetitive over ‘time. This repeti-
tive pattern is obser—ad in the fluctuations of the observatlons

about an 1ncre351ng,-constant, or decrea51ng trend sequence.

The implementation of the Box-Jenkins method involves the
search for the optimal relationship between an observation, and/or
a dlsturbance term, and previous observatlons and/or dlsturbance
terms. This optlmallty is defined with reference to two progesses:
1dent1£1cat10n and estimation. ‘The identification process in-
volves the determlnatlon of the ;elatlonshlps between current and
past values for the observations and disturbances. That is, .

~ identification involves determining the appropriate lag structure‘

of the relationships as well as the number of observatlons ,neces-
sary to ensure that the sequence will repeat itself (see the auto-
regre551ve and‘nov1ng average dlscu551ons, below). The criterion
used in tne identification process is the statistical 51gn1f1cance

341




of the contribution'of these past observations or disturbances to
the current one. The estimation process, on the other hand, .util-
izes the maXimization of a '"likelihood function" to minimize the
“squared differences between the trué parameters (i.e.,” the true
.relatlonshlps) and the estlmates. That is, to obtain the best or
most efficient estimates of the parameters, cne can ask the ques-
'tlon, "What values of the parameters are likely to have given rise
to the observations?" In the likelihood function, the observations
are given and the parameters are treated as variables. The likeli-
hood function to be maximized is determined from the autoregression
~and moving average information supplied via the earlier identifica-
~ tion process. | | ' | - '

The relationship between an observation and prev1ous observa-'
_tions is termed an autoregressive process (AR), while the relatlon-
'ship between the deviation from the mean and prev1ous disturbance ﬁ

terms is expressed ‘as a moving average process (MA). Box- Jenkins
models are constructed to combine both processes, so that the re--
sulting model is an autoregressive moving- average one (ARMA) Fur-
ther mod1f1cat10ns can be 1ntroduced which allow for the use of the
differences (e.g., first dlfferences) among the observation in the.
analysis. These models are termed 1ntegrated autoregre551ve-mov1ng-
avefnge models (ARIMA) and are the models ﬁsed‘in this study.

- These Box- JenKins models are useful %ools in forecasting, but
" such forecasting can be misleading at times, because of the \
possibility of structural changes in the phenomenon be1ng investi-
gated which would invalidate the basic assumption of ‘stationarity.
It should be kept in mind that this problem is not unique to trend
models, but it is intensified due to the absence of exogenous var-
iables. Such variables help to indicate the presence and the
nature of the structural changes for the phendmendn of| interest.
of course, it is possible to include exogenous variablles in-a trend
model, but then it becomes more of an econometric model and less

o

of a trend model

. L .
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Given the above cav-at, the results of Box-Jenkins-modeling
effort can be used in policy making by both the art organizations
and concerned outside agenciés.ﬁ These models can be used, for
example, in making forecasts of'earned and unearned revenues, »
costs, and income gaps of art organizations. Confidence intervals

‘can be computed for such forecasts which would 1nd1cate the level
- of reliance one can place in the forecasts. Of course, the longer

range the forecast, the less is the confidence that can be associ-
ated with it.

.BefOre describing the Box:Jenkins methodoldgy in detailed
mathematical terms, it is prudent to reference the observations of
Naylor and Seaks who stated that:

"If one is prlmarlly 1nterested in forecastlng,
the Box-Jenkins methods may have considerable appeal.
But there is some risk with Box-Jenkins methods. If
. they yield poor forecasts, we may be at a complete
‘loss to explain 'Why?', since they have no underpin-
nlngs in economic theory. urthermore, if our goal
is to "explain the behav1or of an economic system
and not merely to grind out forecasts, then Box—
Jenkins methods may be totally unacceptable

(Naylor, T. and Seaks, T., p. 27,
Box-Jenkins Methods: An Alternative
to Bconometrlc Models")

; B, " The Basis for a Box-Jenklns Model

A basic concept for the Box-Jenkins method is that of station-
arity. ThlS concept is defined in terms of the joint-distribution
.of a glven varlable. . Given the time series (Zl,Zz,. .z ) where
the (Z "s) are observatlons at the equally spaced time 1ntervals

" (1,2,...n), the follow1ng defines the concept of strict statlon-

arity ) ' : _ :
4P(zl,zz,..;zm) = P(Zm+1, m+2?"'zn) ' ... (1)
This definition (1) states that the joint-distribution of the °

variable -(Z) is imvariant with reference to the time period de- .
fined. 'An example of the concept of stationarity would be

&
-
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the fluctuation of the values of a variable'(Z)‘around a fixed
mean (p). Other examples of more subtle stationarity are the
fluctuations of the first differences of 4 variable- (Z) or its
growth rates.around a fixed mean. - |

' Thé@Box-Jenkinsymethod investigates a given time series
and determines the '‘best'" scheme that leads to stationarity for
this time series. The "best" scheme is defined in terms of a

maximum-1likelihood function. -This function is based on an assump- .

tion.pf normality for thé joint-distribution‘fuction, and the
" determination of the likely joint-distribution function for the
parameters of the mbdel, given a set of observations. In other
‘words, the concept of "best" is defined in terms of the most
likely set of parameters,.for‘a specified model, that gave rise
to the time series at hand. The next step is that of model
specification. ' ' )

The stationarity examples that weré given earlier dealt
with the fluctuations of the values of a variable (Z) around a
fixed mean (#). These fluctuations could be the outcome of a
'disturbance term (u). Thus, the observed values of Z could

be expressed as:

23

“;. Zt = B+ ut R | ...(2)'
where p ¢ the fixed mean for.(Z)
u,: the disturbance term

(It will be assumed that the disturbance terms
are. independently and_identically distributed. .
with zero mean and}(au),variance.)

This relationship (2) can be inverted tc express Zt in terms
qf'its past value and a disturbance term:

M= Ty g = Byt Uy o S (3)
= Zt_lu-l- vt : . ...(4)

Ga

.- ! 3
. 4
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is a disturbance term equal to

where - Vv
‘ (u, - u _1),E(vt) =’0,'Var(vt)'= 20

t 2
-These two relatlonshlps (3) and (4) form the ba51s for various

Box Jenklns models or prqcesses.

c. - Movxnngverage Proeebses (MA)

Equatlon (2) deflnes a relatlonshlp where only the last
disturbance term 1nf1uences the current value of Z.- Other
models can be constructed where the relationship is based on a

*  ‘number of past distutbence»terms:
R L B IS L LA A
where w&;ﬁf,..;:-are fixed welghts

H: a constant

u, a disturbance term : . o N

Thus, Ze is equal-to a fixed mean and the sum of weighted éur-

rent and past disturbances. 'Equation (5) is conventionally
written in the foblow1ng form g

v

Zy = ﬂ+ u, - 6yup 4 - Ozut_2 - .. - QU

Ut . (6)

where" wi = -6, ' . )

The rewrltlng of equatlon (5) into the form represented by
equatlon (6) serves two purposes

) P
® Equation (5) might be confused with a general linear
process- -~ o
. In the case of a f1n1te 1ag structure, the subscripts

of the last term indicate the order of the MA- process
This is often glven as MA(q).

D.. Autoregressxve Processes (AR)

This model is an extension of Equation (4). Thus, Z is
1nf1uenced by its past values The influence of these past
values is modified by a welghtlng scheme:

. - . .
.
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where '¢1,¢§,¢3....:'are fixed weights

" ‘Equation (7) is ah autoregressive process of -order P,AR(P)..'

“E.  Mixed Models | . .

' ARMA. This model combines Equations (6) and (7).as follows:

Zt = ¢lzt_1 + ¢Zzt_2 + RN + ¢pzt-p+ 6 + ut ‘ » "'(7)

6: a constant

',a disturbancé term
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1. Autoregressive-Moving-Average Process : i

2

A mixed model is one that is both AR and MA; namely

Zt= ¢1zt_1+. n . +¢pz;t’p+ 6 'Fut" Olut_l" . .Q.-O'qutf . (3)

q
.‘where Z =i -u

This process allows for the influence of both past’va1q65;of
Z and u on the current value of Z. TWo'Sets of parametérs
define thi: process. The first set is that of (éi:ei,d),
while the second is (p,q). The second set is conventionally
stated for the process as ARMA(p,q).. The following are examplesw
of this process: ' o ’

@

\

e  ARMA (1,0):

2 = Ty g +8 t oy . )

This process is equivalent to AR(1). '

e  ARMA (0,1): '

Z, = 0+ uy .- elut-l : . ... (10) 0
This process is equivalent to MA(1). '

e  ARMA (1,1):
;o Zpo= #1

* 8+ u - Buyy | ' (11)

| t-1
‘This is a mixed model.
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 tain the stationarity.
is present in the growth rate of&the varlable.

:deflned by two sets of parameteqs

2. Integrated Autoregressive- M¢v1ng Average Processes (ARIMA) .

Previous ‘models dealt w1th,a stationarity for p vari-
able (Z) without the application of:any transformations to this
variable. But this is not always yhe case, and it might be
necessary to use a d1fferenc1ng sqheme for the variable (Z) to ob-

‘This 1nd1cates the .

need for a general model that can dea} with the varidus POSSlbl-

lities. The derivation of this process is more complex than the
dérivation of the MA, AR or ARMA processes. The process is ‘again
The first set is again the set’

(¢ 16528). - The second set is (p d s,q) These parameters

will be discussed with reference to the follow1ng general model:
- ,I N

(‘15¢1v3-¢232-...-¢ BP)(;-BS)d'z (1- e B- 923 .-..-qu‘f)ut

Y

where 7 =z, -u ] if d—o, and z Z, if d>0

t

Assume for the présent that the parameter (sy'ls excluded

Thus, the model is an ARIMA
It

from the spec1f1cat10n of the model.

(p,d,q) process. The opeﬁator (B) is a backshift operator.

'prOV1des a method of dermv1ng the approprlate differencing scheme.

B.is JB) .neu "af follows/

/

sz/l = Zt_l
/ -
C BZe1 T L2
therefore Bzz#‘“= BBZ, = Blyy = Zyp ,
or in general 'BkZ =Ly .

Thus, if (D 1 d-l ,q=2) the ARIMA (1, 1 2) process glves |

. ‘(1-¢13)(1-B)1zt = (1-6;8- 9213 )u, .(13)
~(1-¢1B)(Zt'-z't'_l) = (1-491"1;-62132)11t . (14)

Define AZ, = Z, - Zt-l . (15)

c.7.°

It mlghtfalso be the case that, statlonarlty

... (12) .

ab,




for (12):

sive fashion. Thus, given the observations (I

Then, by the substltutlon of (AZ ) in Equatlon (14) “the process
ylelds ' '

AZ = ¢14ut 1 + ut - Olut 1 Ozut 2 , ' - (LG)

" This example demonstrates thé role of the parameteré(d). _This'

parameter introduces differencing in the proéesses. This differ-
encing becomes more complex as d takes on value greater than

(1). But regardless of the value for d each Z is affected

by an unbroken sequence of its bwn past'values. This sequence
will be of length p. Obviously, such an ordering%of"the.relaf
tionship is not always representative of true life observations.
Examples of this are¢ found in cyclical varlatlons in Z. Thus,'
the concept of seasonallty and the parameter (s) are 1ntroduced o

This parameter (s) operates by deriving the differencing
for (Z ) and CZt s): "~ An example of this cyclical behav1or is
given for ARIMA (1,1,4,2) where (p 1,d=1,s=4,q=2):

a - éma-shl, = a - 6 - 6,80 e
N ) ]

(1 - BHM =By s By =y . e a®)

we = @w, +u - bjug g - Gu, o ) ‘ ... (19)

ey

Finally, a simplification of the~notatioh-is introduced

[1 -3 ¢iB’-] - Bs)dZt - [1 -¥ GJ.BJ" u, o ai(20)

E. Forecasting ARIMA Processes

The forecasting in the ARIMA processes is done in a_recur-

t_n’u"ooztﬁl’zt) ‘
.) is$ done by computing the value

the forecastlng of (Z. 2

t+127t+2"

of (Zt+1) first then the value of (Zt+,) and so on. This becomes
zlear if a simple ARIMA process is used. Given ARIMA (1,0,0,2)
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the process yields:

Zg = Pley ¥ U T Ogupy - Gue, ‘ L0 (21)
therefore Z,,, = 7, + Ugel SOuy - Gpuyy e ne (22)
and so on. oo T

The forecasting processes far the differencing processes are.
essentlally the same. The variance and standard deviation for
the forecasts can be computed. By assuming normality, it is .
possible to construct confidence -intervals for the forecasts.

G -

No presentation is made in this discussion of the relationship
between the autocdfrelations and the parémeters (¢1,91, d). The
interested reader is referred to Charles R. .Nelson's book Agplled
Tlme Serles Analysis for Wanaggrxal Forecasting.




