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ABSTRACT

The economic evaluation of thé benefits of outdoor recreation activ-
jties has focussed upon the estimation of demand for such activities.

This thesis deals with estimation of the demand for overnight camping in
the British Columbia park system. A sample of 20 parks and 20 regions,
which yielded (20 x 20) = 400 cross-section observations for the year
1975 was analyzed.

Differences not explained by quantitative variables such as population,
distance and park facilities are recognized to exist among parks and among
regions. Demand models found in the literature, however, eilther do not
deal with these differences or intend to explain them by introducing
"attractiveness indices” subjectively computed. ‘This thesis introduces
intercept shift and distance slope shift dummy variébles for both parks
and regions to explain the differences among them after the variation in
camper-night flows accounted for by population, distance and number of
campsites was considered. )

The results show that about half the parks and regions are statistic-
ally different from the intercept and about 25 per cenf of them have signif-
icant distance slope shifts. The shifts in the distance slope coefficient
indicate that the distance elasticity is not just a function of distance,
but a function of the individual park and region as well. The distance
variable also shows a substantially greater effect on camper-night visits
within a range of 100 miles. The population elasticity is around 1, while

the number of campsites elasticity is around 0.6.

113



The dummy variable approach used in this thesis has an obJjective and
practical application for the estimation of recreational flows, particular-
ly for a park system in operation. It may also be applied to inter-regional

flow studies in general.

iv



TO

JUANY, VANNIA
&
DARKO



ACKNOWLEDG EMENTS

I am deeply grateful to professors D.R. Maki and -
R.A.D. Beck, and my friend and fellow student Josef Bonnici,
for their support and constructive criticisms during the
preparation of this thesis. I particularly want to thank
Rita Bonnicl for her diligence and great patience in typing
this thesis,

vi



TABLE OF CONTENTS

Abstract 2 LETELE L PR LB EI I LI NE SN RBIPIOEOEBDEOIERL PPN Eesssebe

Acknowledgements ..ccvvcersnsvonccnccrsescsescsasnerrrassaceosnes

List of TableS «.0cveven. Ceessenesresentressssatscateateater s e b
Chapter

I Introduction ..e.eeeeeeciierrrercractirecscrcesccnncnnes

II The Model = Theoretical Considerations .........cc.u0veee

ITIT BEmpirical Estimation .....e..ccevvvnuen, crsseesssaans coven

The Empirical Models ...e.eceeitiinsciccnensenencnes

The Data BaSe ..seecevecesersaesrosssccconsasssonsnos

Estimation Problems and Procedure ....ev.secevoesces

IV ReSUItS R R I I R A I I R R A B A BN R I R S R NI 2L I R N AR B I B SR S

mtercept Shift "Odel S 8 0 ¢ 86090 s Do s st 08P eO PO

Intercept and Slope Shift Model .......ecves000ceeee

Practical Implications .......,..: irteserseritasentan

V  Conclusions ..... D
APPEndicesS c.eiiiiiiiiiirittiatrconrtacionitencanenss teesesaesscans

SeleCtEd BibliOgraphy LR AURE B B A LI I BT IR IR AR A Y SIS IR I I I SR SPEC IS I

vii

Page
iii
vi
viii

15
15
19
20

25
32
37
b1

55



Table

II

ITI

LIST OF TABLES

Muation (9) - Intercept Shift For Regions and Parks ...... ..

Aggregated Camper-night Visits To Provincial Parks From
Regional Districts Located Within 100 Miles ......ce0c0cceee.

Camper-night Visits To Provincial Parks From The Greater
Vancouver Regional District .....ceev0s0000e cesseecsearscnnas

Huation (10) - Intercept And Slope Shifts For Regions
A!ld Pal'ks e ¥ & 0 8 s 88 s 0 0 e s #0000 ® 2 v o no tE s G e o p 60 00 B 0Ce s

Population Size, Number of Campsites And Distance
Ela.StiCitieS FOI‘ Ca.mper-night Visits I R N N RN N N TN X

viii

26

28

29

33

39



CHAPTER I

INTRODUCTION

The growing demand for recreation and the increasing concern of
industrial societies about the environment have persuaded government agen-
cies to allocate substantial aréas of prime 1and'to recreation reiated
activities without a rigorous economic evaluation. This rise of outdoor
recreation to the category of "an economic good" - since it often demands
exclusive use of such scarce resources as land and water - competes with
the use of land for agricultural, industrial, commercial and residential
purposes. = A more precise economic evaluation of éutdoor recreation as an
alternative in land use planning is thus dési:able.

The essential questions that arise deal with the economic‘. benefits
(in dollars and cents) of the use of land for outdoor recreétion activities
and how these benefits'compare,_in the long run, to benefits that accrue
to other alternate uses of land.

One important component of the answer is the estimaiion.of the demand
for recreational activities. In fact, most of the research has dealt with
model formulation for estimating this demand.* Yet, the answer is far
from being complete. Ih the Canadian context, the 1966 Federal-Prqvincial

Parks Confersnce defined four "ultimate purposes" for the Canadian Outdoor -

* Efforts have been oriented to estimating the consumption of recreational
activities rather than demand as independent of supply considerations.
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Recreation Demand (CORD) Study. These were,

1) to gain a more complete understanding of outdoor
recreation demand;
2? to guide.investment and management ?lanning;
3) to identify and evaluate policy choices; and
4) to forecast recreation use of resources in Canada. |

Although economic theory prdvides a useful framework for analyzihg
the demand for recreational activities, its practical application often
requires unavailable data. The very nature of the “consumption of quantit-
ies of recreation” makes data collection a difficult task, since categorical
.and qualitiative soclio~economic variables are as important as quantitative
ones in explaining consumer behaviour. Ebonomists, however, have also
proved to be resourceful in this area, and a good selection of approaches .
to the problem of recreation modelling can easily be found in the current
literature, The recreation modelling experience has been focussed, iately,
on three sets of "explanatory" variables representing factors at the origin,
factors at the destination and frictional factors. That is, visitation
flows are assumed to be the result of thevjoint action of (1) a set of txrip
generating factors at the origin, (2) a set of attraction factors at the
destination, and (3) a set of intervening or frictional factors that
distribute the total flow from a given origin to the various available
alternative destinations.”

The set of trip generating factors at the orizin are répresented by

the size of the population, population density, income, car ownership rate,

* Parks Canada Staff and Consultants (42): "Ganadian Outdoor Recreation
Demand Study. Volume 1l: An Overview and Assessment”. Federal-Provincial
Parks Conference 1976, p. 6.

** See, for ekample, Cesario (14): A Comvined Trip Generation and Distribe
ution Model". Transport. Seci. 9, pp. 211-223, 1975,
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or some composite'iﬁdex including these and other socio-economic variables.
The set of attraction factors at the destination are represented by the
supply of recreational facilities, such as: number of campsites, number

of picnic tables, area of water reservoirs, parks size, or some composite
index of attraction defined somewhat subjectively by weighting differently
the various recreational activities available at a given site. The.set of
intervening or frictional factors are represented by the distance between
origin and destination ~ a proxy for travel cost - sometimes adjusted or
corrected subjectively by a "time cost function" to account for accessibilf
ity conditions of the destination site.*

Cesario and Knetsch (18) postulated a multiplicative.model for estim=-
ating recreational visits to 84 state parks located in Pennsylvania, New
Yoxrk and New Jersey. Visitor flows were assumed to be a function of
(a) population cénter factors, (b) recreation site factors, (c) travel
cost and (d) a factor called "competing opportunities" or "accessibility”.
Population size was used as a representative of all population center
fa¢tors (i.e. origin) and an index of "park attractiveness" was subject~
ively computed and-assumed to represent the set of recfeation site factors.
The "park attractiveness” index was computed as the weighted sum of the
available recreational activities at each site; -ﬁeighfs wére obtained-
Tor "quality” and "apparent utility” considerations. The qualities of the-
facilities for the different activities were scaled from 1 to 10 by

a team of researchers. The apparent utility of the available recreational

* Cesario, F.J., and Knetsch, J.L. (19) "Time Bias in Recreation Bensfit
Estimates™. Water Resources Res., 6(3): 700-704, 1970,
See also Cesario, F.J. (16) "Value of Time in Recreation Benefit
Studies”. Land Economics = 52(1): 32-41, February, 1976.
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activity was weighted by popularity weights. The travel cost and accessib-
ility factors were expressed as a function of distance and travel time.
Farlier, Cesario (14), proposed the séme model and provided an analysis

of the model's properties.

Using data from a visitor survey to 11 provincial parks and one
national park in Saskatchewan during the summer of 1969, Cheung (20)
aporoached the problem of.day-uSe park visitation by estimating an additive
regression model. While using the same concept of origin, destination and

distributional factors, Cheung tested a continuous function of distance,

. c ‘ d, . ; '
h(dij)' - dij » and a function g(dij) = _:ZLJJ_ for Q<.dij 20 ;

. - 3/2
g(dij) = dij for 20L dij<55 ; and -g(dij) = dij for 55 $dij
(all dij measured in road miles), He claimed that g(dij) gave higher
¥ value than ‘h(dij) = dijc » but this comparison does not necessarily

imply that one variable is better than the othgr. In fact, comparing 'Rz,

values of two different regressions is not a valid test.* Cheung's model
also includes an "alternative factor” and an attractiveness function, both
subjectively defined. | |

Var and Nuttall (49); Var, Beck and Loftus (48), and Nﬁtta.ll (41)
compgted attractiveness indices as the’weighﬁed sum of a set of criteria
assumed to be representative of visitors' preferences. The weights or
relative importance of each criterion for a given park or touristic district
were based on judgements of a group of recreational experts assumed to be

representative of the whole spectrum of visitors. The indices so computed

* Maddala, G.S. "Econometrics".. McGraw~-Hill, = New York, 1977, p. 124,



5.

were introduced as a variable representing destination factors and regress—
ion models of the kind discussed above were fitted. |

An interesting approach to the'eStimation of enroute overnight use -~
defined as a camper who stays at a park for one night and then moves on -
was undertaken by Cheung, Smith and Beaman (21). This study fitted a mult-
iplicative model to enroute camper data. The independent variables in the
model were the annual average daily traffic count on a section of the
arterial highway beiween two intersections leading to a park; the number
of developed campsites, and the shortest road distance from the arterial
highway to the entrance of the park. The study dealt only with a part of
all camper-night use, and included only objective variables. |

As noted above, researchers in the field of recreation flow modelling
have been often concerned with the estimation of "attractiveness" of |
recreational areas in an attempt to improve visitation flow estimates.
However, the creation of attractivenessbindices has included elements of.:
subjectivity that are not likely to remain constant for the same ﬁroblem
if different researchers (or a different set of experts for that matter)
undertake the problen.

In addition, the models have been explicitly or implicitly estimated
under the assumption of homogeneous beﬁaviour of persons from different
ropulation centers. That is, on one hand the population is considered
homogeneous in the sense that the distribution of sub-sets of socio-

economic factors, and the sub-sets themselves are the same for all origihs.*

* The assumption of homogeneous behaviowr implies a constant variance or,
at least, that the sample variances are not statistically different
for all population conglomerates. Population size has been often
considered the only relevant variable.
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On the other hand, homogeneity implies an identical "reaction" for all
individuals to frictional factors, given the distribution and characteristics
~ of all alternative recreational sites,* which are, indeed given at any point
in time. ; !
While these assumptions do simplify theoretical model building - this
is often the main reason for their introduction - they fail to recognize
the inherent model misspecification that is likely to arise. Associated
with this problem is the question of whether or not the parameters in a
linear regression and the usual statistical tests, and, subsequently, the
predicted recreational flows, will have any meaning. One would expect
that different populations, located in different geographical areas, will
differ among each other in ways not captured by population size, and that
recreational site factors will not be evaluated as equally important
by different populations. That is, the homogeneity assumption will prevent
the analysis from accounting for these differences, and will produce biased
estimators due to model misspecification. -
However, the correction of these problems is not an easy task in
rractice. The inclusion of variables is not always possible because of
lack of data and the lack of suitable proxy variables. In addition, it is
likely that most of the problems are caused by the exclusion of qualitative
or categorical variables (such as the quality of a road) rather than

quantitative variables.

* Homogeneity in the quality of recreational facilities supplied has also
been assumed in W. Acar and J. Beaman (1): "A Method of Allocation of
Recreation Supply to Urban Centers", Canadian Outdoor Recreation Demand
(CORD) Study, Vol. 2, Federal-Provincial Park Conference, 1976.

CORD Technical Note No. 17.
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Recognizing thése 1imita£ions, this study}hypothesiSes that a dummy
variable approach would improve the estimates, i.e., it would decrease
both the variance of the residuals and the variance of the estimated com
efficients. Camper-night visits to provincial parks in British Columbia
are used as the dependent variable, while population size, number of camp-
sites and distance are independent variables. In addition, dummy variables
are created for each park and each regional district to capture the qual-
itative elements involved. The results indicate that the dummy variables
_are statistiéally significant, thereby substantiating our hypothesis that

parks and population centers display differences.



CHAPTER II

THE MODEL ~ THEORETICAL CONSIDERATIONS

Consider a world in which different population concentrations generate
’ their own dynamics with respect to their environment. Each population
center differs from at least one of the others in its response to the
same factors influencing recreational activities. Each population center
reacts to different sets of factors motivating or discouraging recreétional
experiences.
In such a world, there is no need for the set of factors generating

trips to be equal for any two origins, either in the level of influence
or the nature of the factors, even though it-is possible to identify some
-common factors for all porulation centers., Neither is there need for the
set of distributional or frictional factois to influence equally all the-
population centers.

‘Moreover, the set of "attractiveness" factors can be conceptualized

as such only in presence of potential users of a given recreational site,

That is, no recreational site néed have any "attraction® whatsoever "per se".
The nature of the attractiveness factors, as well as their level of influence
 in recreational activities, are nothing but the subjective reflection of
.human values and culture, Therefore djifferent origins may exhibit different
reactions to a given site.

in such a world, in estimating the level of a given recreational

activity at several sites by the number of visitors per unit of time, -



' %
one might hypothesize a model of the following general forms:

TN EXCRHIRIW ny 51y )] (1)
where: v

vij = number of visits per unit of time generated at population
center 1 and terminated at recreational site .**

Gi = a set of socio=economic factors generating trips at
population center 1 .

Aj = & set of attractiveness factors and supply considerations
at site J .

Lij = a set of distributional and frictional factors connecting

any combination of population center-site, 1ijJ .
F = overall multivariate function.
fi' gj. hij = multivariate functions for the respective sup-set
of factors i, J and 1ij.
The three sets of factors of equation (1) as implied above, are conceived
as a combination of human perception (Gi and Aj)' and physical or»material
possibilities or limitations of realization (AJ and L, J»). Each of these
is expected to enter the recreational decision-making process ofbthe
potential visitor. The recreational decision will imply the interaction

of these factors in a proportion that is peculiar to a given population.

* Cesario (15) uses the same concept in his general functional form in
"A New Method of Analyzing Outdoor Recreation Trip Data", Journal of
Leisure Research, 7(3): 200-215, 1975, bp. 203.

#% There is an implicit assumption here: every single visit from i to J
is independent of any other visit. That is, the visitor always makes a

return trip before visiting a new site. In other words, the marginal cost -

of visiting a second site in the same time period is assumed to be
infinite.
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The interdependency noted above needs to be expressed in a specific
functional form. Interdependency implies variable partial effects dependent
on the level of other factors. A multipliéative model is thus more approp-
riate than an additive model. Before assuming a specific muitiplicative
functional form, however, it is useful to discuss the theoretical properties |
of the functions £y R 85 and hij of equation (1) in the light of specific
variables assumed to be the main cbmponents of each group.

Let populationksize, Pi , be the main component of the set of socio-
economic factors, Gi » of population center 1 ; the number of campsites,
csj s be the main component of the set of attractiveness factors and supply
' considerations, Aj s of 2 recreational site Jj ; and distance, d,., be

ij
the main variable of the set of distributional and frictional factors, L

1§ 7
connecting any combination of sites and populétion centers, Finally, let
the number of camper-nights per unit of time, generated at population
center 1 and terminated in a site j, Vij , be the neasure of the camping
activity.

The expected influence of population size can be expressed as:
Sv. . | .
iS;%J > 0 ' (2)

i

Fquation (2) hypothesizes a positive effect of an increase in pop~
ulation on camper-night visits, at a constant number of campsites and
given distance, It doesinot say anything about the intensity of that
effect, i.e., the plausible range of the population size coefficient. This
is to be estimated from the regression. However, as population size grows,

over time, one might expect the effect to be positivé, firét at an increasing -
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rate, and then at a decreasing rate. The function would approach asymptot-
jcally a limit of physical (and probably ecological) capacity of the site.
The rationale of this is that congestion will eventually develop at the
recreational site and alternative recreational opportunities will also
develop at the population center as it grows. For a cross-section study
like the current one, however, there is no reason to expect, necessarily,
such behaviour because the time effect is not present. Moreover, it is
likely that the supply of campsites has also been responding to demand
pressures by increasing the availability of campsites in existing sites,
or the creation of new sites, or both. The intensity of the population
effect is, then, an empirical question.*

To allow for a variable effect on visits through the entire domain
of the population variable, it seems reasonable to assume a non-linear
relationship for the function fi(Pi)' In this study, the following

functional form is assumed:
y .
fi(Pi) z A Pi (3)
where A and § are parameters to be estimated.

The influence of the number of campsites is expected to bes

ED vy ;
Sw. > O “
J
Byuation (4) presupposes a positive effect of the number of campsites on

camper-night visits, at constant, population and distance. Since the

* But one must not forget that the data are only a sample which does not
necessarily represent the entire spectrum of the observable universe.
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population variable (representing potential users) is held constant, one
expects a decreasing positive effect on visitors over the entire domain
of the campsites variable; particularly for cross-section data where the
time element has not had any influence on the pattern of recreational
participation of the populations under study. That is, taétes and prefer-
ences are, in fact, given under these circumstances.

The functional form assumed for this variable is:
g(cs;,) = c(cs) | (5)

where C and c{ are parameters to be estimated.

The distance effect is expressed as:

2N ¢ ()

25 dij V
Fquation (6) says that the effect én‘visits expected from a positive change
in distance is negative. Certéinly this asertion does not require further
explanation.* However, since distance represents, among other things,'money
cost and an implicit time constraint, its effeét is likely to be decreasing
over the variable's domain. This conéeption is rationalized under the
assumption that for greater distances, while the money cost is marginally
constant, ihe time constraint is less acute, causing the last mile to be
less costly for greater distances. |

Since the distance variable does not have any influence “per se",

but only through people's reaction to it, recalling our implicit‘hetero;

* The distance effect; at least theorectically, might well be positive
for certain activities as "driving for pleasure" within a certain (low)
range of the distance variable. ,
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geneity assumption one would expect different "reactlons" for different

regions and sites. In addition, when distance approaches zero, one would

expect camper-night visits to approach a given number, reflecting the

physical limitétion of the site to accommodate visitors, even at zero cost.
In accordance with these assumptions, the general functional form

for the distance variable assumed in this study is:
(dlj) = exp[O( -]-/306.13-\— Z(°< DR; + /313R1 13
+£(quPj + /’\jDdeij)'*' (%D t /éknkdija (7)
where:

o, /_;o 0(.. °( » X0, /3.. Pj' and ﬁk are statistical parameters to be

estimated, and DRi ’ DPj and Dk are dummy varlables.
Let the total number of regions be ¥, and the total number of sites
be M . Then, the dummy .DRi represents an intercept éhift for region 1
and the product DRidij revresents a slope shift for region i , for
i = 1,2,3, esee y N~1 . The dummy DPj represehts_an intercept shift
for site j and the product Ddeij represents a slopg shift for site Jj,
for J = 1, 2, 3, eeee 4 M=l . |
‘Dk

The constant k is a distance value within which most of the ﬁéek—end

is a dummy variable equal to one for 'dijlc,k s 2zero otherwise,

camping trips are expected to occur. The time constraint is conceived
here as formed by two main components: one is the total availability of
leisure time, and the other is the travel time. The time constraint then,

is not the absolute travel time which would be an'indirect measure of

accessibility, but the travel time relative to the total availability of
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leisure fime. However, the key component of the time constraint is the
total availability of leisure time, since travel time is often well répres-
ented by the distance variable for a given type of transportation.

Since total leisure time data are not available, the availability of
time was broken down into two categories: leisure time available equivalent
to a week~end, and leisure time available equivalent to more than a week-end.
People's reactions to distance were then expected to differ for these two
categories. The dummy Dk neasuring an intercept shift, and the product

Ilkdij measuring a slope shift are expected to capture these differences.
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CHAPTER IIT

EMPIRICAL ESTIMATION

1. The Empirical Models

Combining equations (3) , (5) and (7) yields a specific multiplicative

model of equation (1). This is shown in equation (8)

Vig = e"PE"o"' Podys* XD+ Png, )

| 1%-51“ DR, & /8 1 (DR;4; 5) | (8)
3' J

5 =X, e, % 3. 50285 )

3€s3 "1
Bquation (8) includes both intercept and slope shifts. An alternative
~model was also estimated. This allowed only for an intercept shift, thus
constraining the distance variable tc the same slope for all parks and -
regions, Dropping the slope dummy and transforming equation (8) into

natural logarithms so that the least squares technique can be applied

gives equation (9) below.
In vgs = X+ Ba o+ ﬁk(Dkdi'):*'.Z 4 (08;)

+Z°((DP)+J'lnPi+C{lan 4+ lnu (9)
J€s3
The logarithmic transformation of equation (8).gives the second model .

tested, as shown below in equation (10).



In vij "°(O+ﬂ0 1J+°<RD "'lgk(Dk 13)

+ Z°< 1 (DRy) Z_ﬁ(nﬁl

lJ

Zo< DP)+ DP 4, .)
+ J€s3 ( J€sh fsa( 31

+J/'1n1>i+ d In CS; + lnug,

where:
In = natural logarithm
vij = camper-night visits from district i to park J.
dij = distanée befweén district i 'andrpark J exp:essed
in highway miles. |
Dk = dummy for the distance variable. Dk = 1 for
dij<:k‘; 0 otherwise, |
k = arbitrary constant. k = 100 miles
DRi = dummy for regional districts. DRi = 1 for regional
district 1; O otherwise.
DPj = dummy for provincial parks. DPj =1 fqr provihcial
park J ;3 O otherwise.
Pi = population size in regional district 1 ; measured in
numnber of persons,
CSj = number of campsites iﬁ park J .
uij = error term.

i ] l’ 2' se0ee N H Where N - 20

j ‘ L] l’ 2’ seess 9 M; Where MnZO

16,

(10)
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€ = "jis an element of"
sl = subset of regional districts, explained below.
| s2 = another subset of regional districts, explainedrbelow.
83 = subset of provincial parks, explained below.
sit = another subset of provincial parks, explained below.
O(O.O(i, °(j,°(k, Po’ v' /&i"/Jj’ ﬁk.y', vj are parameters

1o be estimated.

The intercept °<o includes the regions and parks for which the

respective dummies are not significantly different from zero after the

variation in camper-night visits accounted for by porulation, number of

_ * -
campsites and distance has been considered. Therefore, the number of

intercept shift dummies for regions, nl , and parks, m3 , included in

. the respéctive.sets. sl and s3 are

1< 1l &N
18 m3 <N

-Similarly, the number of slope shift dummies for regions,

n2 , and parks,.

mt , included in the respective sets s2 and sh are

1 £ n2 LN
1 &m £ ¥

and there is no need for nl = nZ2 , or m3 .= mh .

It is important to examine theoretically the coefficients of the

empirical models expressed above to determine whether they are consistent

with the properties expressed in equations (2), (&) and (6).

¥ This is fully explained in the "EStlmatlon Problems and Procedure"

section,

pages 20~-24
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From equation (8), we have,

3i . = vy | (11)
J exp(u, 5 \

Letting
Z: <ot Podi,]f Dk +'B (Dk 1,]

+ Z'_tx(DnH- F P (08,

j€s2 i lJ
+ Z c( 5(0P)+ ieZ ﬁ (0P d, 5) * (12)
‘3
equation (€ ) becomes
Cij = exp(T) Pfl csf (13)
and
A a2 d
avi. = J/' exp (B) P{ 1 CSJ. : (14)
OF;
and J
0y = d e ol (5
bcsj
v

Hence the necessary condition for

3 ij. > 0 in equation (14) is
P

A i
8‘)0, and for 9 Vij > 0 in equation (15) is J)O ,
dCS.
since
Pi >0, CSj >0, and exp(®) > 0 regardless of the size and sign of

the coefficients in equation (12) above.
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e From equations (12) and (13)

3. - | d |
%]:1’_1_.1 = (Bt Ao ¥ bR Y /{jppj) exp (2) 1-71“4 sy (16)
g | N

"
‘The necessary condition for ?2;211 4 0 in equation (16) is
da,.
ij
(o F /aka'+ /a’iDRi'+ /ngPj) £ 0 for any combination of regional
district-provincial park, ij,
since, |
P >0, CS’j > 0, and exp (B) >,O regardless the size and sign
“of the coefficients and variables in equation (’12). | |
_ The interdependency postulated in the general model - equation (1) -
is clearly captured by equations (14), (15) and (16),.since all three
‘partial derivatives are in fact fﬁnctions of population sizé,_number of

canpsites and distance.

2, The Data Base _

. Data concerning camping attendance and facilities were qbtained from
~the British Columbia Parks Branch (7 and 8). Party-nighﬁ* figures were
transformed into camper-night visits to each park from each regional
district by using the average party size available by campzround to estimate
total camper-nights, and the percentage distribution of visitors from each m

regional district to allocate the total number of visits among the regions,

* Party-night refers to one party staying one night in a park.
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Porulation estiﬁates were obtained from the B.C. Population
Projection (9). The distance variable was obtained from a B.C. road
map (1976/77). Since the origin reference was available on a regional
district base, which comprises a fairly large area, it was necessary to
assume a common origin for the entire population within each district.

This origin was assumed to be the largest population center in each
regional district. Brown and Nawas (10) argue against the aggregation
of population data into a common origin because it might cause ﬁulticollin—
earity, thereby diminishing the efficiency of estimation. However, the
" aggregation of population at the‘regional district level was necessary
in the current study due to lack of dluaggregated data. The implicit
” assumptlon is that the errors generated by the above constralnt cancel,

The distance varlable was expressed in road-mlles measured from
the orig1n selected to the park entrance, by the closest highway or paved
road. To avoid the bias involved in crossing by ferry from Vancouver
Island to the mainland, onlyv20 rarks and 20 regions on the mainland of
British Columbia were considered. This yielded a sample of (20 x 20) = 4oo

cross-section observations for the year 1975.

3. Estimation Problems and Procedure

To estimate the empirical models as expressed in equation (9) and
(10), it was necessary to find the parks and regional districts which
were not different from the (one) park and (one) regional district first

included in the intercept in order to group them in a common intercept C>(° .
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This was also required regarding the common slope coefficient /3() in
equation (10). However, a few estimation problems developed. The 1In Pi
variable was a linear combination of the intercept and the entiﬁe set of
regional disfrict dummies, DR, . The ‘ln CSj variable was a linear
combination of the intércept and the entire set of park dummies, ij Q
These vproblems clearly did not allow for the direct application of regression
| techniques to the data. Moreover, the test for statistical significance
of the dummy variables was required when both porulation size and campsites
were included. So the exclusion of 1n P, and In CSj » though possible,
~was not desirable. | '
.Fortunately other characteristics of the models were favorabléﬁ
. variables were orthogonal tb each 6ther.

J
The 1n Pi variable was orthogonal to the set of park dummies, DPj .

The 1n Pi s 1n CSj and .di

The 1n CSj variable was orthogonal to the set of regional district dumnies,
B DRi . These data properties’allowed us to estimate the models in several
steps avoiding the singular matrix problem mentioned above. The estimation

procedure for grouping the regional districts and parks was similar. To

~* select the group of regional district dummies that were significantly

different from zero after the variation in In vyy accounted for by 1n P,
was considered, the following steps were applied:
la. The natural logarithm of camper-night visits was regressed
on distance, the natural logarithm of populatioh size and
the set of park dummies. |
2a, The residuals of the regression in step la above were
( regressed on distance and the set of regional district

dummies, with no intercept.
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3a. From the regression in step 2a, the regional district
dummies that were statistically different from zero could
be identified.

To select the group of provincial park dummies that were significantly

different from zero after the variation in 1n vij accounted for by 1n CS,

was considered, the following steps were applied:
1b. The natural logarithm of camper-night visits was regressed
on distance, natural logarithm of the number of campsites
and the set'of regional district dummies.
2b. -The residuals of the fegression in step 1b were regressed
on distance and the set of vark dummies, with no intercépt.
3b. From the regression in step 2b, the park dummies that were
. statistically different from zero could be identified.

The two groups of regional districts and parks selected in steps
3a and 3b above were called subsets sl and s3 , respectively. This
~ Procedure broke down the linear combination.probléms in the original
equations, Then, final regressions were run to estimate the coefficient§
of the variables as expressed in equation (9). |

The group of distance>slope dummies for regional districts wés
selected as follows:

lc. The natural logarithm of camper-night visits was regressed

on the set of intercept dummies for parks, the natural
logarithm of population size and the entire set of distance

slope dummies for parks.

J
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The residuals of the regression in step lc above were
regressed on the set of intercept dummies for regional
districts and the entire set pf distance slope dummies

for regional districts.  From this regréssion, the arith-
metic mean of the slope dummy coefficients was computed
and the regional district corresponding to this mean

(or the closest regional district) was selected.

The residuals of the regression in step lc were régressed
on the set of intercept dummies for regional districts,
distance and the set of distance slope dummies for regional
districts excluding the regional district (arithmetic mean)
selectedvin step 2c. |
VErom'the regression in step 3c, the distance slope dummies
for regional districts that were statistically different
from the distance coefficient (arithmetic mean)vcould be

identified.

. The group of distance slope dummies for parks was identified as

follows:

14.

2d.

The natural logarithm of camper-night visits was regressed
on the set of intercept dummies for regional districts,
natural logarithm of the number of campsites and the entire
set of distance slope dummies for regional districts;’

The residuals of the regression in step 14 were regressed
on the set of intercept dummies for parks and the entire set

of distance slope dummies for parks. Then, the arithmetic
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mean of the slope dummy coefficients was computed and
the park corresponding to this mean {or the closest
park) was selected. v

3d. The residuals of the regression in step 1d were regressed
on the set of intercept dummies for parks, distance and’the'
set of distance slope dummies for parks excluding the park
(arithmetic mean) selected in step 24d.

Ld, From the regression in step 3d, the distance sloﬁe dummies
for parks that‘were statistically different from the distance
coefficient (arithmethic mean) could be identified.

The two groups of reglonal districts and parks 1dent1f1ed in steps

4c and 44 above were called subsets sZ and s4 , resPectlvely; Then,
final regressions were run to estimate the coefficients of the variables

as expressed in equation (10).
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CHAPTER 1V

RESULTS

1. Intercept Shift Model

The intercept shift model for parks and regions attributes the differ-
ences in "emissivity" among regions and the differences in "attractivenessﬁ
among parks to an unequal "maximum potential for emissivity and attractive-
‘;éss at zero distance", respectively. The coefficients of the dummies
for regions and parks in equation (9) capture this difference. The empirical
results are shown in Table I.

A1l the variables of model (9) shown in Table I aie,significant at the
l'per cent levél with the exception of the intercept shift dummies for the

~Columbia - Shuswap, Thompson ~ Nicola and Fraser - Fort George regional |
districts._ Columbia ~ Shuswap and Fraser -.Fort George are significant

at the 5 per cent level, while the Thompson =~ Nicola region is 81gn1f1cant
rat the 10 per cent level B '

. The intercept, c((), includes 10 regional districtsvand 9 provincial
parks. The regions included are Cariboo, Central Kooteﬁay,'Ceniral Okan=~
agan, HEast Kootenay, Fraser-Cheam, Greater Vancouver, Kootenay Boundary,
North Okanagan, Okanagan = Similkameen and Sunshine Coast. The other
10 regions ~ 50 per cent of the total number of districts considered -

are statistically different from <><o

* The Greater Vancouver regional district was also 51gn1f1¢ant at the

1 per cent level, but it was hlghly colllnear with 1In P . For this
reason it was dronped



Table 1

Fguation (9) - Intercept Shift For Regions And Parks

"yariable

constant

Dy

dij
D ds 5

1n Pi
i1n CS.
J

Intercept shift for regions (DRi)

. Columbia - Shuswap

Thompson - Nicola
Fraser - Fort George

Dewdney ~ Alouette
Central Fraser Valley .
Squamish - Lilloocet
Peace River - Liard

Buckley -~ Nechako

Powell River

Kitimat - Stikine

Intercept shift for parks (DPj)

Alice lake
Golden Fars
Jimsmith Lak
Charlie Iake

e

Kokanee Creek

Ellison
Lac la Hache
Maclure Lake
Lakelse Iake
-Beaumont

Barkerville Historic

~-8.977
1.965

-0.00331

1,082
0.659

-0.340
-0,290
0.312
0.419
0.459
0.509
0.577
0.599
€.801

0.950

-1.238
=1.134
0.431
0.593
0.619

0.726

0.882
0.904
1.073
1.105
1.382

t-Statistic

8.22
-16.84
- 4.89

. 26.49

15.60
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2

R

ﬁz

F(26, 373) = 9997

S.

™ ™
e e

0.8625

0.8529

0.6463
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The parks inclﬁded in the intercept are Bromley Rock, Canim Beach,
Champion Lake, Crooked River, Cultus Lake, Manning, Emory Creek, Goldpan
and Kettle River. The other 11 parks - 55 per cent of the total number
of parks considered in the study - are statistically different from °<<3 .

The coefficients of model (9) are consistent with the assumptions
of the model., The intercept shift for a distance less than 100 miles =~
the coefficient of Dk - is positive, and the slope shift for the same
distance range - the coefficient of Dkdij - is negative. That is, the
regression plane has shifted up from =~8.977 to =7.012 , and substantially
increased (in absolute value) its negative slope from =0.00331 to =0.0212
with respect to dij . For dij Z. 100 miles the flows of vieitors are
higher than for greater distances,* but at the same time the marginal mile
"costs" more to the traveler within the 100 miles range. Since the money
cost of the marginal mile is about the same for both distance ranges (under
similar road and traffic conditions) and the travel time is also about
the same, the steeper slope for dij £ 100 miles ;ay be attributed to a
higher proportion of the total avallable leisure time spent in the trip.
Everything else equal, considerations given to the disténce'variable when
locating a new park and/Or developing camping facilities have a greater
importance within the 100 mile range from population centers than for
distances over 100 miles. Tables II and III show‘the relative importance of

camper-night visits within 100 miles and the influence of population size.

* Since dummy variables are used to differentiate distances less than
100 miles, the function becomes disjointed at the 100 mile point.
This could give rise to an inconsistent gap in the estimates of visits
around this pgint. Both models were checked at the 99 and 101 mile
level with the result that both gaps were less than 0.15 measured in
ln v, , . Because of these relatively small gaps, joining the equations
at tﬁg 100 mile level was judged as not necessary.



Azcregated Camper-night Visits To Provincial Parks

Table II

From Resional Districts Located Within 100 Miles

28,

‘ Aggregated Number of
Aggregated Percentage  Population Regions
Park Name Visits Within of Within Within
100 Miles Total Visits 100 Miles 100 Miles
Alice Iake 14042 97.1 1260120 5
Barkerville Historic 2497 8.5 L3969 1
Beaumont 1686 23.8 81796 1
Bromley Rock 178 6.1 108026 2
Canim Beach 0 0 0 0
Champion Lake 2026 434 74758 2
Charlie Lake 1680 © 5l L8626 1
Crooked River 3700 62.2 81796 1
Cultus ILake 62827 96.1 1170863 4
E.C. Manning 6016 12.4 115033 2
Ellison 4513 39.2 271178 5
. Emory Creek. - 554 4.1 158920 3
Golden Ears 41343 97.4 1307533 6
Goldpan 107 3.7 91428 1
Jimsmith Lake 783 29.7 L4580 1
Kettle River 803 13.0 Lehlg 1
Kokanee Creek 2630 33.0 74758 1.
Lac 1a Hache 0 0 o 0
Lakelse Lake 14291 734 60507 1
Maclure ILake 1822 26,0 31655 1
All Parks 161528 53.9 - -




Camper-night Visits To Provincial Parks From

Table IIT

The Greater Vancouver Regional District

29.

Visits From Percentage Distance From
Park Name G.V.R.D. of G.V.R.D.
Total Visits (Miles)

Alice Lake 12483 86.3 55
Barkerville Historic - 12345 42,1 L7
Beaumont CA4h6 20.4 572
Bromley Rock 1902 65.4 191
Carnim Beach 1746 58.5 307
Champion Lake 1609 Yo by b15
Charlie Lake 607 18.5° 799
Crooked River 925 15.6 537
Cultus Lake L6231 70.7 62
E.C. Manning 36311 Sk L,6 140
llison L77s 41.5 332 .
Emory Creek 2305 58.8 106

- Golden Ears 36146 85.2 37
Goldpan 1939 67.3 181
Jimsmith Iake 875 33.2 543
Kettle River 3607 48.6 275
Kokanee Creek 2427 30,6 504
Lac Ia Hache LE82 L2 .4 309
Iakelse Lake 1683 8.6 86l
Maclure Lake 1193 17.0 712
A1l Parks 174637 58.3 -
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Three parks, Aiice Lake, Cultus Lake and Golden Ears, comprise
40.8 per cent of all camper-night visits to the 20 parks under study through-
out the province. But the three of them are located within 100 miles of
an aggreg&ted population greater than 1 million persons (see Table II).*
The combined effects of population size and distance give to these parks
a rrivileged position with respect to the others considered in the study.
However, after the location and facilities' effects have been considered,
Alice Lake and Golden Ears are below the "average",  and Cultus Lake is
not different from an average park, as shown by the intercept shift co=-
efficients in Table I.

With the exception of Barkerville Historic (9.8 per cent of the total
camper=-night visits despite its disadvantaged location with respect to
vpopulation centers), location, i.e., the combined interaction of population
sjize and distance, is the single most important factor in determining
camper-night visits by B.C. residents.

The Greater Vancouver Hegional District, with over one million persons,
is the origin of 58.3 per cent of the total visit flows to the 20 parks
under study. The percentages for individual parks are also high for all
ranges of distances (see Table III).However, these results should be inter=-
preted carefully for distances over 100 miles since it is likely that most

of these visits correspond to en=-route types of visits.

¥ The conclusions derived from Table II are subject to the assumption
that the population at a district is concentrated as a point mass,
The actual aggregated population and the number of regions within
100 miles might change somewhat if the above assumption is released.

** "Average" refers to the excluded group of parks. Note, however, that
th§se parks were grouved together in the intercept because the intercept
shift dummies were neither positively nor negatively different from zero.
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The dummies for dij € 100 miles were also tested for statistical

significance after the variation in 1ln v explained by 4 In P

ij ij? i
and 1ln CS 3 The regression results were:
1n vij = =8.231 - 0,00284 dij + 1.043 1n Pi + 0,669 1n C..":j (17)
t=-values: (=12.59) (-14.23) (18.59) (12,94)

S.E.E. = 0.999%
and
1n Vij = -8.317 + 2.353 D, - 0.00215 dij-0.0ZB? Dkdij'i- 1.038 1n P+ 0.611 lnCSj
t-values: (~13.60)(7.19) (=10.09) (=4.58) (19.76) (12.45)

R’2 = 0.6960 (18)

Fis5,304) = 1804
S.E.E. 0.9350

“»

The partial F-statistic for the dummies for d,, < 100 miles, Di(
and Dkdij y Was computed as F(2,39¢+) = 29.29 , which' is glgnificant
at the 1 ver cent level,

The set of dummies for regions and parks was also tested for statistic-
al significance after the variables in equation (18) were included. From
the results of equation (9) in Table I, and the results of equation (18),

a partial F-statistic was computed as F<21'3?3> = 21.51 , also signif—;

icant at the 1 per cent level.
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2, Intercept and Slope Shift Model

The intercept and slope shift model attributes the differences in
"emissivity“ among regions and the differences in nattractiveness" among
parks to a difference in the "maximum potential for emiSSivityvahd attréét-
jveness at zero distance", respectively, and to a difference in the
'"marginal vropensity to generate visits among regions" and to a difference
in the "marginal propensity to attract visits among parks", both over the
distance variable domain. These differences are estimated by the coeffice
jents of the intercept dummies and the coefficients of the distance slope
dummies for regions and parks in equation (10). The empirical results are
presénted in Table IV.

The coefficients shown ih Table IVare highly significant. The intercept
shift coefficients for Dewdney = Alouette regional district and Kokanes
- Creek provincial park have the lowest level of statistical significance in
model (10). These two dummies-are'significant at the 20 per cent level.
The intercept shift for the North Okanagan régional district and the slope
shift for the Fraser - Fort George regional district are significant at
~the 10 per cent level, The shift in the intercepts for Central Fraser

Valley and Fraser - Fort George regions, anﬁ the intercept shift for Maclure
Iake park are significant at the 5 per cent level. The shift in slopes for
_Kootenay Boundary and Columbia - Shuswap, and the intercept shift for
Alice Lake park are significant at the 2 per cent level. All other var~
iables are significant at the 1 per cent level,
One characteristic of this model was that the intercept dummies for

regions and parks were highly collinear with their respective slope dummies,



Table TV
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Fquation (10) - Intercept And Slope Shifts For Reszions And Parks

Variable Coefficient

Constant -6.874 -13.85
D, 2.323 9.84
a, 5 -0,00246 -13.56
Dkdij ~0,0223 - 6,02
In Py 0.940 23.37
In €S, ' ' 0.573 11.8%
Intercept shift for regions (DRi)

Columbia - Shuswap 1,225 . - 3.86
North Okanagan - =0.289 - 1.87
Dewdney - Alouette o 0.21% ' 1.38
Central Fraser Valley 0.329 2.14
Kitimat ~ Stikine 0.618 3.80
Fraser - Fort George 0.819 2.26
Slope shift for regions (DRidij)

Fraser - Fort George -0.00156 - 1,75
Sunshine Coast . ~0.00102 ~ 3.05
Kootenay Boundary ~0,000761 ~- 2.50

Columbia -~ Shuswap , 0.00205 ’ 2.50
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Variable - Qoefficient t-Statistic

Intercept shift for parks (DPj)

Golden Ears -1.327 w7047

Emory Creek -1.049 -3.85
Alice Iake ' -0.660 -2.42
Champion ILake ~0.588 . -3,72
Crooked River -0.498 ~3.17
Kokanee Creek 0.258 1.61
Maclure Lake 0.348 2.16
Ellison ' 0.417 2.6l
lakelse Lake ‘ 0.507 ’ 2.92
Tac La Hache | 0.608 3.84

Barkerville Historic 1,04 : 6.38

Slope shift for parks (0P 4, 5)

Alice Iake . -0,00246 ~4,18

Goldpan ' -0.00172 ~3.48
~ Bromley Rock ~0.00149 ~3.24
Fmory Creek 0.00250 ’ - 3.29
R° = 0.8601
F(30,369) = 75-6%

0.6550

hn)
S.E. Die
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This linear correlation'usually causes t-values to decrease to non-signif-
jcant levels., Whenever such a problem was detected only one dummy was used.
Some regions and some parks were so significant that both intercept and
slope dusmies were included in the final equation despite high linear
correlation. This was the case for the Columbia - Shuswap and Fraser - Fort
George regional districts, and for Alice Lake and Emory Creek provincial
parks. The significance level for these regions and parks may be regarded
as consarvative because of the decreasing effect that the multicollinearity
* problem has on the t-values.

| The multicollinearity problem found in model (10) forced the inclusion
of some regiq;ia and parke either in the intercept =, or the slope
coefficient /Ao » in order to increase the efficiency of the estimated
coefficients, Nevertheless, 30 per cent of the regions were statistically
different from o and 25 per cent were statistically different from /3

P
while 55 per cent of the parks were statistically different from < o *
and 25 per cent were statistically different from /50 .

The regional districts included in & o &re Buckley = Nechaoo.» Cariboo,
Central Xootenay, Central Okanagan, East Kootenay, Fraser - Cheam, Greater
Vancouver, Kootenay Boundary, Okanagan - Sinilkaneen. _Peac,o River - Liard,
Powell River, Squamish - Lillooet, Sunshine Coast and Thonpdon - Nicola.

‘The six regional districts with intercepts different from X are Coluabis m
- Shuswap, quth Okanagan, Dewdney = Alouette, Central li‘rasér Valley,
Kitimté = Stikine and Fraser - Fort George. The regions with slopes
different from /bo are Fraser - Fort George, Sunshine Coast, Kootenay
Bounda:ry and Columbia ~ Shuswap. |
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The provincial parks included in <X , are Beaumont, Bromley Rock,
Canim Beach, Charlie Lake, Cultus lake, E.C. llgnning. Goldpan, Jimsmith
Lake and Kettle River. The eleven parks with intercepts different from
q'o are Golden Ears, BEmory Creek, Alice Lake, Champion Lake, Crooked River,
Kokanee Creek, Maclure Lake, Ellison, lakelse lake, lLac la Hache and Barker-
ville Historic. The parks with slopes different from /3  are Alice Lake,
Goldpan, Bromley Rock and Emory Creek.

The 'par{.ial P-statistic for the intercept and slope dummies for regions
and parks in model (10) with respect to equation (18) was computed as
F(Z’-&,369) = 18.03 , which is significant at the 1 per cent level.

The coefficients of d, g of the dummies for d, J & 100 miles,
of 1n P, and 1n'csjk have the expected signs. The resulte in model (10)
are consistent with the results in model (9) for Alice lake, Cultus Lake,
Golden Ears and Barkerville Historic, four of the most-visited parks.

After the location and campsites availability have been considered, Cultus
lake is still an average park includ_ed in the intercept, Golden Ears and
Alice Lake are below the intercept and Barkerville Historic has the highest
positive intercept shift. Moreover, the distance coefficient for Alice
Lake 19. twice the negative coefficient of d, X /30 , further suggesting
that Alice Lake attracts a high number of camper-night visits mainly because
of its location with respect to population centers, particularly the Greater -
Vancouver Regional district.

These findings differ from Nuttall’s results (41) in & day-use study
of elght parks in the lower Mainland area of British Columbia. By ueing

the recreational experts approach, Muttall found that Alice Lake, Gdlden
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Bars and Cultus lake had the highest rank in the recreational experts'
opinion. The "historical factors" criterion was ranked llth among a total
of 12 Qifferent critaria analyzed by the experts, While the dumay variables
approach used in this study found Barkerville Historic as the most attract-
ive park.

While these somewhat contradictory results are certainly worth noting,
the reader must be aware that a direct comparison between these two studies
is not possible. MNuttall's study (41) refers to a day-use recreational
activity for».b8 parks, all located within 100 miles of Vancouver, while
this study has been done for camper-night visits for 20 parks located
throughout the province.

3. Practiocal Implications
The empirical results of both models herein support the hypotheses
discussed earlier in Chapter II. Model (9) shows that 50 per cent of thev
reglonal districts and 55 per cent of the provincial parks are statistically
different from the combination of regions and parks included in the intercept
=4 0 * Model (10) shows similar results with 30 per cent of the regions and
55 per cent of the parks having a significant intercept shift, while 25
per cent of the regions and 25 per cent of the parks have a significant
slope shift with respect to the distance variable.
| The size of the coefficients of the significant variables involved
in both equations is an important consideration for practical purposes.

% Muttall, G. “Estimating Day-Use Visitation of Public Farks". M,A. Thesis,
Department of Economics and Commerce, Simon Fraser University, Burnaby,
BOCO. 1977. pp' 2?' 31‘
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In model (9) the shifts in the intercepts for regions fall between =~0.340
for Columbia = Shuswap and 0.950 for Kitimat - Stikine. The shifts in
the intercepts for parks fall between ~=1.238 for Alice Lake and 1.382
for Barkerville Historic (see Table I). With an intercept X, of
-8.977 , the range in the shift of the intercepts might not appear of great
practical importance. But, since the independent variable is in log form,
ithe relative importance of an intercept shift is directly .relatod to the
volume of camper=-night visits, i.e., the impact of a shift’ depends on the
overall impact of all other variables in the model. '

The shifts in the intercepts of model (1‘0) ranges from =1,225 for
Columbia - Shnewap and 0,819 for Fraser - Fort George. The shifts in
» the intercepts for parks falls between =1.327 for Golden Ears and 1,094
for Barkerville Historic. The slope shift for regions falls between |
~0,00156 for Fraser =Fort George and 0.00205 for Columbia - Shuswap. ,

For parks, 1t falls between =0.00246 for Alice Lake and 0.00250 for

Emory Creek (see Table IV). Alice lLake offers interesting results. It has
a distance slope twice as steep as the overall /5 ° distance slope. That is,
its "marginal attractiveness" with respect to the distance variable alone

is half as large ae that for sixteen other parks included in IR . The

high attractiveness attributed to Alice Lake in Nuttall’s day-use study (L41)

- may be fundamentally explained by the park's location with respect to

highly populated areas. »

Table V shows the population size, number of campsites and distance
ela.sticities"fdr canpei:-night visits for both models. The population size
elasticity is around 1, while the number of campsites elasticity is
around 0,6 .
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Table V
Population Size, Number Of Campsites And Distance

Elasticities For Cumr-nggt Visits

Variable Model (9) Model (10)
45 (B ) 4 (ot Al Pyory+ e ) 4y 4
P, 1.082 0.940
csy 0.659 | 0,573

The distance elasticity, however, depends on the park's location,
Under the a.s#un_xption of model (9), the distance elasticity is =-0.00331 di 3
for d,, < 100 miles and =0.0212 d, ; 2 100 miles, while model (10)
assumes a distance elasticity which varies with the regions and parks
besldes the distance range. ,

Distance is not a policy variable, in the sense that existing parks
and regions cannot be physically "moved". Nevertheless, distance elast~
fcities are important to consider in decisions regarding budget allodation
for the expansion of existing camping facilities, new camping development
in existing pa.rks; or new camping areas in new parks.,

The results also indicate that the derivation of the "demand for _
camping curve" based on a simplified function of distance might not produce
good results due to differences among the various origins and/or destination
areas. This is particularly important in benefit-cost studies where the
value of recreation depends heavily on the estimation of the demand curve.
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No atténpt was made to find out why a dummy for a region or park was
significant, i.e., to find other quantitative variables that could replace
the dummies, Firstly, this was not an objective of this thesis, Secondly,
the differences among regions are believed to be mainly composed of soclo-
economic characteristics of a qualitative or categorical nature, and the
differences among parks are attributed to differences in the potential
users' perceptiohs of a site, which are also qualitative.

This linitaticin does not allow for a direct application of a dummy
coefficient to assess the desﬁability of a proposed park unless that this
area could be related to an existing park. However the approach is particul-
arly useful for a park system already in operation where an accurate estim-
ation of demand is of primy importance for allocating investment and
operation costs,

This study has been based on population data aggregated at the regional
district leyel and a corresponding aggregation of distances, The results
are encouraging enough to suggest that data gathered on campers® origin
at the city, town and even village level would be desirable.

The approach developed in this thesis has a pronising practical
application for the understanding of the recreational t‘lous in the British
Columbia Fark System. But it can also be applied to inter-regional flows

~other than recreation.
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CHAPTER V
CONCIUSIONS

™o models were used to estimate the demand for overnight camping in
the British Columbia park system. One model allowed for an intercept
shift ‘for both regions and parks but was constrained to a constant slope.
The second model allowed for a shift in both the intercept and slope for
regions and parks. Both models demonstrated the validity of oni' theoretical
aséumptions regarding camper-night attendance in British Columbia. More
‘Mportaht. the models estimated provide a practical and useful approach to
~ the practitioner in the field of recreation planning.

The intercept shift model found that the Columbia - Shuswap and Kitimat-
Stikine regional districts had the largest negative and posif.ive shifta in
their 1hterce,pta respectively, while Alice Lake had ﬁhe largest negative
shift and Barkerville Historic the largest positive shift in the intercept
within the provincial park group.

The model which had both an intercept and a slope shift showed that
the Columbia ~ Shuswap region had the largest negative intercept shift and
the only positive sloj»e shift. Fraser - Fort George had the largest positive
shift in the intercept and the largest negative shift in the slope.

This model also showed that, within the provincial park group, Golden
Ears had the largest negative shift in the intercept and Barkerville Historic‘
had the largest positive shift in the intercept. Alice lake had the largest
negati&e shift in the slope and Emory Creek showed the largest positive
shift . in the slope.
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The intercept shift and the slope shift dummies for distances less
than 100 miles were highly significant in both models. Moreover, the dummy
coefficients indicated substantial differences between types of trips.

Both models showed a higher intercept\;nd a larger negative slope for
distances less than 100 miles, implying that the marginal mile is “"more
expensive” for distances within 100 miles. Since the money cost gnd the
travel time are expected to be about the same for the marginal mile within
the entire domain of the distance variable, the increase in cost for the
marginal mile within the 100 miles range can be interpreted as a result of

a higher time constraint. That 1is, a greater proportion of the total leisure
tine available is spent as travel time for distances less than 100 miles if
the 100 mile range does represent week-end type of trips as assumed.
Conversely, distances greater than 100 miles could 1nclude a higher proportion
of "en=-route” type of camping gnd a lower proportion of leisure time spent

as travel time, |

Even though a distance of 100 miles was arbitrarily chosen, it is
clear that greater attention must be given to this variable with regard to
its marginal effect on camping éttendance. Howevei, the overall distance
effect does nét depend entirely upon the distance variable itself, tut
also upon_the particular region and park under consideration, as it is
shown by the distance elasticities in Table V.

The location effect - i.e., the combined‘effect of distance and
population size - and the level of park development as measured by the

numbexr of campsites are the most important factors influencing camper-night
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flows to provincial ﬁarks in British Columbia. Once these effects have
been considered, parks such as Alice Lake, Golden Ears and Cultus Lake

do not appear as attractive as they are usually assumed to be due to their
high level of public attendance. This study shows that, as far as camping
attendance is concerned, theae parks are not significantly different from
average after location and number of campsites have been considered.,
Rather, it is Barkerville Historic, despite being almost 500 miles from
the most populated regions, which shows the highest attractiveness.

This approach may be applied to estimate camping demand to the British
Columbia park system. It provides information useful for allocating
jnvestment and operation costs, and provides a means for identifying
potential areas of campground developments for meeting expected demand or
diverting dem.ﬁ pressures,

Finally, the approach developed in this study is believed to be a
major contribution to the field of recreation in particular, and to inter-
regional flow studies in general.



Appendix A

British Columbia R Districts

REGIONAL DISTRICTS

27

REGIONAL DISTRICT
NUMBER REGIONAL DISTRICTS

Alberni-Clayoquot
Buckley-Nechako

- Capital
Cariboo
Central Coast
Central Fraser Valley
Central Kootenay
Central QOkanagan
Columbia-Shuswap
Comox-Strathcona
Cowichan Valley
Dewdney-Alouette
East Kootenay
Fraser-Cheam
fraser-fort George

* Greater Vancouver
Kitimat-Stikine
Kootenay Boundary
Mount Waddington
Nanaimo
Morth Okanagan
Okanagan-Similkameen
Peace River-Liard
Powell River
skeena-Queen Charlotte
Squamish-Li1looet
Stikine
Sunshine Coast
Thompson-MNicola

WO N

13

Note: The following regional districts were not included in the studys

1. Alberni-Clayoquot

3. Capital
5. Central Coast

10. Comox~Strathcona
11. Cowichan Valley
19, Mount Waddington

20. Nanaimo
25, Skeena=Queen Charlotte
27. Stikine



District
Number

O O~ o FN

12
13
L
15
16
17
18
21
22
23

26
28

29

Appendix B
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Cities Considered Regional District Centers

Regional District

Buckley = Nechako
Cariboo v
Central Fraser Valley
Central Kootenay
Central Okanagan
Columbia Shuswap
Dewdney = Alouette
East Kootenay

Fraser = Cheam

Fraser = Fort George
Greater Vancouver
Kitimat -~ Stikine
Kootenay Boundary
North Okanagan
Okanagan ~ Similkameen
Peace River - Liard
Powell River

Squamish - Lillooet
Sunshine Coast
Thompson = Nicola

city

Smithers
Quesnel
Matsqui

. Nelson

Kelowna

Salmon Arm
Maple Ridge
Cranbrook -

.Chilliwack’

Prince George
Vancouver .
Kitimat .-
Trail

Vernon
Penticton .
Dawson Creek
Towell River
Squamish
Gibson
Kamloops
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Appendix C
The Data

The observations listed in this appendix are ordered by park and
region. The first digit in the threé digit numbers and the first two
digits in the four digit numbers of identification column, PRID; identify
| the provincial park. The last two digits in the three or four digit
numbers of column PRID identify the regional district. The identity
numbers given to parks and regions are as follows:

Park location ,

1 Alice Lake 26 01  Buckley District

2 Backerville Historic 15 02 Cariboo

3 Beaumont 2 03 Central Fraser Valley
Ik  Bromley Rock 6 04  Central Kootenay

5 Canim Beach L 05  Central Okanagan

6 Champion Lake 18 06 Columbia~Shuswap

7  Charlie Lake 23 07  Dewdney-Alouette

8 Crooked River 15 08,  East Kootenay

9 Cultus lake 6 09 Fraser-Cheam

10 E.C. Manning 22 10 Fraser-Fort George
11 Ellison 8 11 Greater Vahcouver

12 Emory Creek L 12 Kitimat-Stikine

13 Golden Ears 12 13 Kootenay Boundary

4 Goldpan 29 14 North Okanagan

15 Jimsmith Lake 7 15 Okanagan=Similkameen
16  Kettle River 18 16  Peace River-Liard
17 Kokanee Creek 7 17 Powell River

18 lac la Hache S 18 Squamish=Lillooet

19 Lakelse Lake 17 19 Sunshine Coast
20 Maclure lLake 2 20 Thompson~Nicola

¥*
Reg. Dist. No. refers to Regional District Number as shown in Appendix A.
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The variables shown below are defined as followss ... . . . °“
"PRID = park-region identity vector
V = number of camper-night visits

D = distance between park and region

C8 = number of campsites
P = population size N

IRID y o) cs P
101...1200000 7772000 3800000 . 31655.,0 ...

102 9.00000 472,000 38,0000 43969 .0

103 248,000 98,0000 88,0000 67620,0

104 42.0000 468,000 88.0000 44748,0

105 30,0000 343,000 88,0000 62607.0

106 39,0000 392,000 88,0000 34739.,0

107 200.000 81,0000 8840000 43887.0

108 48,0000 596+ €00 88,0000 44580, 0

109 __ 113,000 110,000 88.0000 - ..47413.0 -
110 15,0000 547.000 88,0000 8179640

111 12483.0 5540000 88,0000 0s112345E 07
112 6.,00000 948, 000 88,0000 60507 .0

113 100000 450,000 88,0000 3001040

114 6.00000 377.000 €8.0000 36985,0

115 9.00000 304,000 38,0000 454819,0

116 9.00000 7974000 88,0000 4862640

117 ___ 66,0000 199,000 .BB.QQO0O . 20066,0
118 1030.00 14,0000 88.0000 14615,.0

119 81,0000 6040000 88,0000 10548,0

120 30,0000 319,000 88,0000 91428 ,0

201 . .740.000 365,000 247,000 .3165%.0

202 2497,.,00 60,0000 247.000 43969, 0

203 1200400 434,000 247,000 67620 ,0

204 2504000 6224000 247,000 44748,0

205. .. 31125,00 . . 420.000 247,000 _..62607,0 . —
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4850000
617,000
363. 000
790000

—ad510.€C0
12345.,0

862.000
289,000
441,000
645,000
69S, 000

81.0000
1686400
1446.,00
1287.00
9240000
81,0090

48,0000
359,000
48,0000
16.0000
2740000
31€.000
4,00000

— 31920000

3000
0000
« 000
0000
0000
0000
« 000
0000

2400
0000
0000

« 0000
0000
0000
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384,000
451,000
631,000
422000

133000

477,000
536,000
604,000
3864000
459,000
391,000
657.000

918000

5364 C00
311,000
150,000
153,000
5294000
717.000
515,000
47909000
546,000
625,000
517000
80,0000
572,000
321.000
699,000

.- 4820000

553,000
336,000
743,000
613,000
631.000
406,000
645,000

. 3399200

148,000
222,000
97,0000
166, 000
165+000
350, 000
136,000

4150000

161,000
815,000
204,000
126+ 000
58.0000
671.000
371.000

2320000
250+ 000

126.000
4564000

2474300 3473940
247.000 43887.0
247,000 44580.0
247,000 47413.0
247,200 . B179€.0Q.
24749300 00‘123455 07
247,000 60507.0
247,000 30010.0
247000 36985.0
247,000 45419.,0
247000 4862640
247000 2006&6.,0
247000 14€15+0
247,000 10548,0
2470000 91428.90
49,0000 31655,0
45940000 4396940
49,0000 67620.0
49,0000 44748,0
49,2200 62607.0
49,0000 3473940
49,0000 43887,.,0
49,0900 4458060
49,0000 47413,0
49,0000 B179€6.0
49,0009 0.112345E Q7
49,0000 60507.0
49,0000 30010.0
49,0000 . .. 389859
430900 45419.0
49,0000 48626.0
46,0000 20066 .0
490000 14615.0
49,0000 10548.,0
49,0000 91428.,0
17.0000 J1€55,0
17.0000 839650 .
17,0000 6762040
17.0000 44748,0
17.0000 62607 .0
17.0000 34739.0
17.0000 43887,.,0
17.0000 4458060
170000 47413,0
1702000 8179640
17.0000 0.112345F 07
17.0000 60507, 0
170000 3001040
170000 36985.0
17.0000 45419,0
17.0000 485626.0
17.0000 20066,0
170000 _ 14615.,0
17.0000 10548.,0
170000 91428,0
14,0000 31655,0
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1 9.00000

. 102000 151.0C0 14,0000 43969,.,0
107,000 264,000 14,0000 6762040
24,0000 452.0060 14,0000 44748,0
233,000 250,000 . 14,0000 6260740
16,0000 214000 . ___ 14 a3 QT 3900 .
107,000 281000 14,0000 43887.0
8.00000 522000 14,0000 4458040
24.0000 2524000 14,0000 47413,.0
47,0000 2264000 14,0000 . ..81796,0
1746,00 307.000 14,0000 0.112345% C7
24,0000 627000 140000 6050740
67,0000 '4 34,000 14,0000 30010.0
9520000 2172000 1420000 369850 . .
268,000 2884000 14,0000 45419.0
24,0000 4824000 14,0000 4862640
16,0000 4874000 14,0000 2006640
63,0000 348.000 14,0000 14615,0
4,00000 366,000 14,0000 10548,0
43,0000 141.000 14,0000 91428.,0
35,0000 869,000 30,0000 31655.0
602 53,0000 564, Q00 .200000 . 4396940
172.000 272.000 900000 6762040
655,000 4200000 30,0000 4A748,0
$3.0000 2506000 90,0000 62607 .0
2200000 312.000 500000 34739, 0
84,0000 389.000 30,0000 43887.0
89.0000 142.000 $0.0000 4458040
61.0000 360.000 60,0000 474132,90
84,0000 ..639.000 90.0000 . Bl17960 .
1609.00 415,000 G0.0000 0112345 07
260000 1040.,00 90,0000 6050740
1371.00 200000 90.0000 ‘3001040
40.0000 2834000 90,0000 ..36985.0
71.0000 211 .000 90.0000 454159,0
48,0000 895,000 900000 48626.0
13.0000 595,000 90,0000 2006640
350000 . 4560900 ...90:0000 14615,0
500000 474,000 500000 10548,0
102.000 359.000 30,0000 91428.0
32,0000 537000 58.0000 3165540
157.000 382 4000 58,0000 4396%, 0
69,0000 756000 SR.0000 67620.0
18.0000 944,000 58,0000 44748.0
92,0000 7424000 58.0000 €2607.0
37,0000 7064000 .58,0000 34739.,0
41,0000 773.000 58.0000 43887.0
32,0000 852,000 58,0000 44580, 0
13,0000 7444000 58,0000 47413.0
.221000 307.000 5840000 ... 81796, 0
607.000 799000 58.0000 0e112345E 07
2440000 7084000 580000 60507.,0
9,00000 9264000 - 580000 20010.0
740000 7092000 .. 58,0000 36985,9
58,0000 779000 5840000 4541G,0
1680.,00 49,0000 58,0000 4862640
970.000 58,0000 2006640




718 18,0000
719. 4400000
7204 960000
801, 147,000
802+ ____9420000Q
803, 144,000
804, 27.0000
80S5. 83.0000
806. 270000
807. 112,000
808, 48.0000
809, 45,0000
810, _3700.00 . . _ .
811. 925.000
812. 101.000
813. 16,0000
814, 37.0000
815. 37.0000
816, 112.000
817. 98,0000
818, _..160000
819. 3.00000
820, 173,000
901. 185,000
902. 1724900
903. 8204.00
904. 123.000
905« 141,000
906.__47+0000
907, 1343,00
908. 70,0000
909, 9047.,00
910. R77.000
911. 46231,0
912, 234,000
913, G2.0000
Gle.___ 6400000
915, 136.000
916. 183,009
917 145,000
918, 187,000
919, 550000
920. 432.000
1001 59,0009
1002 _ 226000
1003 3702.00
1004 345,000
1005 442,000
1006 247.000
1007 17C4,00
1008 217.000
1009 2344,00
1010... 374,000
1011 36311.0
1012 147.000
1013

138,000

840.000
858, 000
633,000
275000

.-1184000

494,000
682,000
480,000
444,000
5116000
590000
482,009

4540060 .

S$37.,000
446,000
664,000
447,000
518,000
211.000
695,000
5784000
596,000
371.000
674,000
3694000
190000
3654000
240,000

289000

35,0000
493,000
7.00000
440,000
62.0000
843,000
347,000

2142000 .

201,000
694,009
2384000
103.000
121,000
216,000
667.000

362000
970000

274,000
149,000
218,000
114,000
402,000
8350000

140,000
839,000
2564000

- 437000 . .

58,0000
$8.,0000
580000
93,0000

33,0000
93,0000
$3.0000
$3,0000
93,0000
63.0000
93,0000

9300000 .

$3.00Q000
930000
$3.0000
53,0000
93,0000
$3.0000
93.0000
93.0000
93.0000
93.0000
266+ 000
2964000
296,000
2964000
2964000

2960000

296,000
296,000
2664 000
2964000
2964000
296,000
296,000

2964000 ..

296,000
296,000
2564 000
2964000
2964000
2964000
330,000

NO—— I ¥ P ¢ 1 ¢ K¢ B

330,000
330,000
330,000
330,000
330,000
330,000
330.900

- 330000

330.000
330.000
330000

-.-930000 .

1 015 0 Q.

873909 .

SR— - b W41 W)

0.1123a5 07

6050740
3001060
3698560
45419,0
4862660
20066.0

1CS548,0
91428,.0
3165540
43966, 0
6762040
4474840
6260740

43887.,0
44580.0
47413.0
8179640

0.112345E 07

60507.9
30010.0

-36985.0. .

45419.0
48626,0
2006640
14615.0
10548.,0
91428, 0
3165540

96940
67620, 0

44748 ,.,0
626070
34739,0
43887.0
4458040
47413.0

S— D W 4" 1 - ¢ I
0.112345 07

60507.0
30010.0
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5350000
3132.,00

62.0000
281.000

289,000
284.000
430000

3064000
344,000
277000
412.000
332.000
813.000
273000

82,0000
667.000
5124009
373,000
391.000
86.0000
6164000

311000
63.0000

3294000
203.000
231.000
800000
457,000

1.0000

860000 ..
64000

1000

6. 000

65.000

642,000

277.000
7

5

10
788.000
31

23

1

2000
165,000

158. 000
692.000
387.000
270000
667.000
2584000

. 1040000

4600000 . . .

330,000 36685.0
330.000 4541940
330,000 4862640
330.000 20066 ,0
e 330000 . 14615.0
330000 10548,
330.000 91428.,0
540000 31655.0
54,0000 43969,.,0
5440000 6762040
54,0000 44748.,0
54,0000 6260740
260000 34739.90
54,0000 43887.,0
54.0000 44580.0
54,0000 47413.,0
S54.0000 .. 8179640
54,0000 0¢112345E 07
£4.0000 60507.,0
54 0000 30010.0
$4,0000 . 3668540
54,0000 45419.0
540000 4862640
5440000 20066,0
54,0000 .14615,.,0
54,0000 10548,0
54,0000 9‘42800
34,0000 3165560
_____ 3440000 43965, 0
34,0000 6762049
34,0000 44748,0
34,0000 62607.0
34,0000 '34739.0
34,0000 43887.0
34.0000 44580.,0
34,0000 47413,0
34,0000 81796.0
34,0000 0112345 07
34.0000 60507.0
34,0000 30010.,0
34,0000 .. 36985.0
34,0000 4541940
34,0000 4862640
34,0000 2006640
34,0000 14615.0 -
34,0000 10548,0
34,0000 91428,0
351.000 3165540
351.000 43969,.,0
351. 000 6762040
351.000 44748,0
351000 62607 .0 :
353000 34739.0 .
351,000 43887.0
351.000 44580,.,0
351,000 47413.0
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1310 249.000 462,000 351.000
311 36146.0 37.0000 351000
312 39,0000 863,000 351,000
313 16.0000 3654000 351.000
314__78,0000 2926000 . 3514000
315 70,0000 219,000 351,000
316, 16.0000 712,000 3514 000
317 55.0000 2084000 361,000
318 55,0000 78.0000 3514000
319 62,0000 96.0000 351.000
320 148,000 234,000 351,000
401. 10,0000 5414000 14.0000
402 00 .. 2364000 . 14,0000 . . .
403 244,000 138,000 16,0000
404 10.0000 394,000 14,0000
405 30,0000 192.000 14,0000
406 35,0000 1564 CCO 14,0000
407 127,000 155,060 14,0000
408 10,0000 464,000 14,0000
409 117.000 1264000 14.0000
410 86,0000 3112000 14,0000
411 71939,00 181.000 14,0000
412 15.0200 712, €00 14,0000
413 10,0000 376,000 14,0000
4184 15.00C0 159, 000 14,0000
41S 21,0000 2304000 14,0000
416 15,0000 567000 14,0000
417 15,0000 3614000 14,0000
418 e 222 09000 .14,0000
419 35,0000 240,000 14,0000
420 107.000 83.0000 14,0000
501 27.0000 779.000 28.0000
502 4640000 6354000 28,0000
503 66+0000 5004000 2840000
508 224,000 147,000 28,0000
505 46,0000 371.000 28,0000
506 _50.0000 312000 28,0000 .
$07 42,0000 517.000 28,0000
$08 783,000 4.00000 2840000
509 42,0000 488,000 28,0000
510 54,0000 549 000 28,0000
511 875.000 5434000 2840000
512 42,0000 950,000 28,0000
513 57,0000 148,000 28,0000
S14__ 46,0000 340,000 - 28,0000
518 50,0000 332,000 2840000
$16 35.0000 803,000 2840000
517 11.0000 723.000 28,0000
518 B8.00000 5844000 28,0000
519 8.,00000 5654000 28,0000
520 123.000 383,000 28.0000
601 21,0000 729,000 48,0000
602 2140000 . 425,000 . ...AB8e0000

1603 254,000 232.000 48,0000
1604 69,0000 142,000 48,0000
913,000 103.000 48,0000

1605

]
i
x
t

I
i

B

PUWOr=N P LUWWRe @
PO@URO O™

W smMOEOOL OO
NN P ANl ON D
DDA O OO WO
® e e 00 0® e 0 Do
0ODO000OCOCOMO

Wt O

o

676200
44748.0
62607.0
34739,0
43887.0
4458040
47413,0

e 8179690
0.112345F

605070
30010.0
3698540
45419.,0
4862640
2006640
146150

m

6S:0. .

10548,0
91428.0
31655,0
432956960
676206,0
44748,0
626070

38239, 0

43887 .,0
4458040
474130
8179640

0. 112345€

60507.0
3001040

36985.0

o7

~

4541940
48626.0
20066,0
1461540
10€48,0
91428,.,0
31655.0

4396%.0 ...

67620 .0

44748,0

62607.0
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.2740060 1724000 48,0000 34739,0
179.000 249,000 4840000 243837.0
41,0000 2704000 48,0900 4458040
82,0000 2204000 4840000 47413,0
Q ..4994000 48,0000 81796,0
3007.00 275,000 48,0000 0.112345E 07
27.0000 900.000 48,0000 6050740
281,000 124,000 48,0000 39010.0
158,0C0 1364000 48,0000 3698540
803.000 64.0000 48,0000 45416, 0
41,0000 7554000 48,0000 4862640
34,0000 455,0€0 48,0000 2006640
6240000 .. 3164000 48,0000 . . ._14615.0
7.00000 334,000 48,0000 10548.0
62,0000 210.000 48,0000 9142840
44,0000 8794000 112.000 31655.0
75,0000 5744000 112,000 4396940
219,000 461,000 112.000 6762040
1540, 00 12.0000 112.000 44748,.0
314,000 253.0C0 112,000 6260740
1724000 . 3224000 1120000 e 34739.0
136,000 4784000 112,000 433837,.0
436.000 130000 112.000 445380, 0
86.0000 449,000 112,000 47413.0
136,000 649,009 112.000 8179640
2427.00 504 900 112,000 0.11234SE 07
55,0000 1050.00 112.000 6050740
1090.00 55400C0 1124000 3001040
247,000 286000 112,000 . 369850 . ..
28G,000 214,000 112.000 45419,.0
72.0000 905.000 112.000 4862640
70,0000 6054000 112.000 2006640
800000 4664000 112.000 1461540
30.0000 484,000 112,000 10548.0
451,0C0 3604000 112.000 9142840
313.000 412,000 83,0000 3165540
591000 107000 83:.0000 439690 .
5616000 266. 000 83,0000 6762040
132.000 458,000 83.0000 44748,0
336.000 252.000 83,0000 6260740
120000 2164000 83.0000 3473940
384,000 283,000 82,0000 43887.0
68,0000 524,000 83.0000 44580.0
313,000 2544000 83.0000 47413.0
1356,00 1820000 83,0000 81796,0
46€2,00 309. 000 83.0000 0.112345E 07
525,000 583.000 83.0000 650507, 0
93,0000 4364000 83,0000 3001040
177.000 219.000 33,0000 36985.0
223.000 290.000 83.0000 45419, 0
468,000 438,000 33,0000 4862640
84.0000 489,000 83.0000 2006640
450000 . 350000 83,0000 146150
57,0000 3684000 83,0000 10548.0
493.000 143.000 83,0000 9142840
8064000 142,000 155.000 3165540
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1 .. .21 71«060 447.,0C0
1903 121.090 821,000
1904 74,0000 1009,00
1908 121,000 8066 000
1906___50,0000 7714000
1907 81,0000 838,000
1908 200000 917,000
1909 198,000 809,000
1910 877.000 372,000
1911 1683,00 864,000
1912 14291.0 2900000
1913 120000 9914000
1914 _ 112,000 773000
1918 500000 845,000
1916 313.000 628,000
1917 43,0000 1035.00
19138 12,0000 9305000
1919 600000 923,000
1920 282,000 698, 000
2001 1822.,00 100000
2002__.. 274,000 . 2950000
2003 105,000 669, 000
2004 34,0000 857,000
2008 104,000 654,0C0
2006 82.0000 619,000
2007 34,0000 686,000
2008 27.0000 7656000
2009 61,0000 657,000
2010 ___ 543,000 200000
2011 1193.00 712. 000
2012 2173,00 181,000
2013 18,0000 839,000
2014 790000 621000
2018 18,0000 693,000
2016 221,060 4760000
2017 30,0000 883,000
2018 __ 13,0000 153000
2019 4,00000 771000
2020 169,000 549,000

155,000 439590
156,000 6762040
155,000 44748,.0
155000 626070
155000 .34739.,0
155000 43887.0
155.000 44580.0
155000 47413,0
155000 . 8179640
155,000 Oe112345E
155.000 650507 40
1554, 000 30010.0
155,000 e 36985 0 0
155,000 4541940
155,000 48626,0
155000 2006660
155,000 14615.0
155,000 10548,0
155000 914280
54.0000 3165%,0 :
5460000 .. 8396G0
54,0000 6762040
54,0000 44748,0
54,0000 62607.0
540000 34739,0
54,2000 43887,0
54,0000 4458040
54,0000 47413,0
2800000 . B179660 -
54,0000 0+112345E
€4,0000 60507.,0
54,0000 30010.0
54,0000 36985,0
54,0000 454146, 0
54,0000 . 4862640
54,0000 20066600
L.D4e0000 14615.,0
54,0000 10548.,0
54,0000 91428,0
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