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ABSTRACT

The purpose of this study was twofold. The first was to._

derlzsxmeasures of sk1 site attraction for 28 Vermont resorts from skier -

preferences. The sccond was to identify which site characteristics best

explained the derived attraction values. .

Two sources of information on skier preferences were used.

The first was 363 skiers' stated preference rankings for ski sites; the

=

second was 2492 skicrs' revealed preferences. Attraction scales were
derived for each source of information using various scaling algorithms.
Both scales suggested that larger and more northern Vermont resorts

tend to have highest attraction and that ‘smaller and more southern hills

tend to have lowest attraction.

To investigate this relationship data on skiers' perceptions (

of 8 site characteristics was obtained. Average perceptual site charac-

teristic scores were regressed with both attraction scales. The re-
" v #
gression of attraction measures from revealed preferenc# could only

1dentify one of the eight variables, lenygth of runs, as partially re-

lat;d to attraction (r2 = ,45). The regression of attraction measures x‘
from stated preferences identified Leq;Zh of runs, degree of crowding,

and quality of runs as strongly related to attraction (r2 = .90} . The

importance of these variables in sklef choice behavior was verified

through a multidimensional scaling analysis of skiers' perceptions of

resort similaraity. i ’ X
¥
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RESUME

Le but de cette étude est double: 1le premier but était de déduire des

préférences des skieurs, des mesures d'attraction de-vingt-huit stations de
P .

B

ski du Vefmont. Le second but était de décpuvrir quelles &taient les carac-
o

téristiques de la station qui expliquaieht le mieux les valeurs d'attraction

trouvées.

T

A
Nous avons\utilisé deux sources d'informdiion sur les préférences des
5

skieurs: les rapports directs de 363 skieurs de leurs préférences par ordre

et les préférences obgervées de 2492 skieurg. Pour chacune de ces sources,

N

»lon différents algorithmes.

nous avons établi une échelle d'attraction s

Les deux écheldes suggérent ghe les stationg du Vermont qui sont plus grandes

et plus au nord ont tendance 3 etxe les plus attirantes, tandis que celles qui

sont plus petites et situdes plus a¥ syd de 1'état semblent €tre les moins
4 »

attirantes.

-

- Afin d'étudier cette relation, nous avons obtenu des données sur la

p ,
perceptiaon des skieurs relative 4 huit caractéristiques des centres. Les comp-

tes moyens de ces perceptions ont &té mis en corrélation avec les deux &chel-
les d'attraction.¥ Selon 1'analyse de régression des préférences observées, il

y a une relation partielle entre 1'attraction de seulement une des huit varia-
Bles, qui est la longueur des pistes (r2:= .45). D'autre part, la corrélation
L 4
vec les mesures dérivés de leurs rapports directs a montré un rapport signi-

tif entre l'attraction et trois caract@ristiques: la longueur des pistes,

le nombre de skieurs, et la qualité des pistes (r2:= .90). L'importance de
ces variables pour 1le choix des skieurs a ?té vérifiée par une analyse d'échelle"

multidimensionnelle de leur perception de la similitude des stations. r
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I Chapter 1 THE ‘PROBLEM
V.

4

One of the central themes in many areas ?f human geography 1s
. L
choice behavior; that is, the act of choosing one alternative and réjecti%g
others. This study exgptines a recreational situation involving spatial

choice behavior. 1Its general objective is to investigate certain aspects

«

of the rule or rules by which skiers make choices of where to ski. More
; s : * o
specifically, this study will concentrate on two points of ‘concern in |

spatial choice behavior. First, the study will seek to dgtermine measures

of site attraction using the stated and revealed pre%erences of skiers for

ski sites. Secondly, the sﬁ&d} will attemptAto ident1fy from the aggregate

preference and perceptual structures of\sampled.skiers those spatial aqd

environmen$?1 skl site attributes which best explain the derived scales of
-4

“

site attraction.

-
.

’
Site Attraction had

? ) , . . ¢
A skier's chaoice of where to ski 1s, essentially, the result of

an evaluation process. In this process the skier may be thought to evaluate

all known avallable ski sites on the basis of their ability to provide

s

what could be loosely termed a satlsfactgyy skiing experience. buringa
4

1

0
Fx »
" ‘

experience obtainable at each sitq and the effort necessary to reach it.

this evaluation the skier can be thought to assess the quality of the ski

[N .
N "

It 15 assumed he then selects that site which to him seems to provide the
-, . v

- bést combination of ski experience and travel effort. LR,

o

£

»
"
. -
- © ©
. . / v - .
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For the purposes of this discussion this combination can be
equated with a site's spatial utility. Spatial utility is defined here
as the utility of a location for some purpose as mediated by its dlsta%ce
f om the potential user. More specifiéally, it is pqstulated that spatial
utility 1s related to certain envivonmental énd spatial variables. Because
the activaity of skiing 1s, perhaps, the most important component in the
visit to the sk; site 1t is easy to see that the environﬁen£al characteraistics
of the ski site which determine the quality of skiing at the site have a
significant k;earlng on .the si!s utility. It should be clear that these

/—\.‘(

environmental characteristics will usually vary in quantity between ski sites.

b4 ‘
’

.

Furthermore, 1t 1s these characteristics of a ski site which draw or attract

-

pecple to the site. Hence, site attraction can be defined as a composite
measure of a site's environmental characteristics which affect skiing

satisfaction and constitutes one element of spatial utility.

- .

L 3

The other element of a site's spatial utility relates td the

disutility of the effort required to reach the site from any orlqin. This \
spatial component can vary 1n two ways. First, the distance to different

. & \
sk1 sites from the same origin will vary because not all sites will be

equidistant from an origin. * Secondly, as the origin varies so doess the

distance to any particular ski site.

At this point a very simple, partially-specified mddel of the

ysb$tiah"utillty of ski sites can be constructed. It can be presented

symbolically as, >



= f .. .
h—“—. ] lt}] (A j r Dlj) (l ]-) )
& <,

where, lUJ = the utility of ski site j for m

a skier at origin i;

o
I

the ‘attraction of site 3j; and
.= the distance from the skier's

origin at i to ski site j.

As discussed pre&iously, the model simply suggests that the utaility of a
site for different points in space is related to the aftraction of the

site and the distance from the si1te to those points. The model 1s descraibed

as partially specified because we have identified which factors are

hypothesized to determine utility but we have not defined precisely how

M

. « " they determine utility. . :

. é;ﬁﬁlal ¢hdice models typically have shown that these two

- ’ ‘t
variables, attractyon and digtance, Have opposite effects on a site's

utility. Site attraction is directly related to utility, and distance is

invergely related to a site's utility. The latter implies that the same

sk1 site can have high uti1lity for one skier located nearby, and at the same

time have low utility for a more distanct skier.

-

- - N
.

With this information on the relationship of utilaity, distancg;

/ ] 3

& i %
- and attraction, the general spatlai utility model presented in (1.1)
|

A can be more precisely specified as,"

| /.

.

! /!

e



. o -B .
. = A. D, 1.2
. 1Uj J ij ( )

L]

where, o anmd B empirically determined
1 ) - constants.
This multiplicative spatial utility fungtion is one of the more common ways
of combining site attrgction and distance that have been used in geography.
From thig discussion it should be clear that any information on
a site's utility f;r different origins -reveals some information on both
the site's attraction and the disutility of the distance to those origins.
( This study assumes that skiers' choiééé'feflect spatial utility. In fact,
choices reflect a very special type of utility: that the site chosen by
a skier is a better combination of attraction and distance (i.e. spatial
utility) than all pther available combinations. In some choices it is
impossible to separate information on site attraction from information on
the d%ﬁgﬁility of distance. However, there are circumstances where choices
‘indicate that one site is more attractive than another. Since, in terms of
the above argumengf choices are an accurate source of information on a site's

attraction, this study focusas on choices made by individual skiers and attempts

to extract information on site attraction.
.(

Each skier's expression of a site's attraction is obtained
1]

at the individual level. However, these individual expressions can be

seen as contributing to a more general picture of attraction existihg at

the aggregate level, if it is assumed that there are no major interpersonal

)

® — ) -
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differences 1in skiers' preferences. Thils study concentrates on the

derivation and explanation of attraction measures at the aggregate level.

The Identaification of Relevant Site Attributes /

It is possible to conceptualize two typ§s of attributes-spgces.
The first can be called an “objective" attribute—space,tand the second
"subjective". In the objective attribute space each ski site as poéiiloned
in the space such that the projection of its lacation onto any attribute
dimension would reflect the amount of that attributé‘the-skl site actually
possesses. The dimensionality of the objective attribute space would
reflect the number of attributes for which objective measures could be

obtained, and might extend into the hundreds i1n some cades.

In the evaluation process a skier obviously doesn't consider each
ski site's score on such a large number of variables. Presumably the
process is much simpler. This skier can be thought to assess and assign

each sk1 site a subjective amount of an attribute, based on the amount of

o

that attribute he perceives each ski site to contain. He repeats this -

procedure ‘for the number of site attributes he thinks are important ingredients

in his choice and, hence, skiing satisfaction. The result 1is that, in

the evaluation process, the objective space of high dimensionality is
&

collapsed into a smaller, subjective attribute-space. During this process,

it may ‘happen that a few of the objective dimension are combined into one
| 4

subjective dimension, or that a completely new dimensian is added - onég™

which might not have any objective measurable equivalent. The dimensionality

4
v
3



A

o>

+of¥this final space reflects the complexity of the chdgice sityation. . Ite

¢

/ - - .
‘is the properties of this space and their relation to the derived measures

of attraction that this study will investigate. !

/) As suggested earlier, site attraction is related to the

environmental charactcristics of a ski site which affect skiing satisfaction.

-
Symbolically, this relationship can be shown as:-

= f(v,., .. \Y e .
Aj ( 15 25" * Viyr ,an) (1.3)
;
where, A = the attraction of site j, and
. . .
/f‘* ij = the effect of variable k at site j,
, :

defined as the part-worth of variable

k at site j.

The pd@t-worth of any‘51te attribute in the site attraction
measure can be expressed as a function of two guantities: the amount of
the attribute skiers perceive the ski site to contain and the weighting

-~

or sal ce they attach to that attribute in their choices. In short,

\Y 3 = f(wk ) (1.4)

’ qkj

where’ w, = the weight that skiers attach to
voriable k in their choices; and
qk, ikhe amount of variable k skiérs
3

perceive at site j. , -



. Finall)/, this study assumes that wk and qkj in (1.4) are

combine 1n a multipiicative fashion, and that the ijs in (1.3) are combined
-4

\ additively to produce measures of site attraction. Thus an additive
‘ 13
L i attractive function can be specified as, -
3
. n
NN
A, = b} W q, . N (1.5) -
k k
) k=1 I
|
' where, n = the number of salient variables

st

involved in skiers' choices.

L]
e

The derived attraction values can be related to the site
characterigtics of the subjecti#g attribute-space discussed earlier by
this attraction function. The derived attraction values can be visualized as a
hyper~plane fitted in tae subjective attribute space, each value consisting
of different amounts of site characteristics. The attraction function in
(1.5) specifies the relatianship (wy ) between each site's attraction value |

w

(A;: ) and that site's position (qp:) in each of the n relevant dimensions.
B k)

The second purpose of this study is related to identifying
those ski site properties related to site attraction and, by exXtension,
skiers' choices. It has three parts. First, the variables affecting ska
. site attraction.must~be identified. Second, it will be necessary to identify

the amount of each variable which skiers perceive at a site. (qkj in quation\:_l‘élme



: 8‘*,_
\
.
» .
3

$
Finally 1t will be necessary to idg¢ntify the amount of salience attached
(wk in equation 1.5)

v

to each of these variables in th7/attraction function.

In the

Study Outline
This study 1s divided into five remaining chapters.
This

evealed prgferences will be examined.

second chapter actual skie
first, to acquaint the reader with travel

is designed to do two things
. N
mr characteristics of skierﬁ and, second, to establish that skier choice

behavior isn't simply a% attempt to minimize distance but dces involve a
4

trade-off between distgnce and attraction. Also, this chapter will establish

that resorts appear to have different propensities to pull skiers past

']

1

competing resorts.
Chapter 3 will review two general aﬁbroaches which have been

used 1n analyses of site attraction.

Chapter 4 will present the research design that 1s used in this

&3

it

study.

—

In Chapter 5 two measures of site attraction will be derived
The first measure will be based on the stated preferences

i

for each ski site.
The second measure will be based on revealed

of skiers for ski sites.
skier preferences.
The final .chapter will attempt to explain these derived indices

by identifying, weighting, and combining the relevfnt site variables.

{

e
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Chapter 2 EMPIRICAL VERTIFICATION OF A TRADE-OFF CHOICE RULE

AND THE EXISTENCE fQ%ﬁITE ATTRACTION
N

In the pre&ious chapter site attraction was theorized to be an
éiement in the spatial u£ility function and, hence, a major factor shapaing
skiers' choices. The exact nature’ of the spatial utilitx function is
related to the rule by which skiers make choices of where to ski. Any

choice rule can be categorized as one of four general types. First, skiers
4

e g -
can choose sités at random. Under these circumstances the form of the

utility function would look very different from that presented in (1.2).

" L]

Secondly, skiers may simply minimize distance in their choices. Ih ¥his
situation o of (1.2) woﬁ;d équal zero, assigning no importance to a site's

‘:\ § / . 2 ) ) >
attraction. /Thlrdly, skiers may simply maximize attraction in their
/ - »
choicges, ik which case 8 of (1.2) would equal zero and the spatial component

2

of each choice would disappear. Finally, skiers may maximiza different

combinations of attraction and distance in their choices. 1In this case
' /

:’ .

o1 and B of (1.2){would be different than zero and therefore contribute -

¢t

in some way to the sifje's spatiaml utilaty.
~ .,f +

*

. At the ou#set 1t is 1mportant to establish which tWpe of rxule o

1s governing skier céoices since each 1s related to a different problem or

by eithexr of the first two rules outlined above any attempt to derive site

attraction measures from behavior would be futile because that behavior,

by definition, would not be related to s}te attraction. If skier choices

-

L

Bead
T

|
|
requires a different methodology. For example, 1f skiers are governed
Fl



- 10 -

[
L3

are governed by the third choice rule, this stﬁay would be examining a
L
. \
situation of simple choice rather than spatial choice. In this case a
very simple methodology could be used to obtain attraction measures since

,

skiers' choices would directly reflec§ ski site attraction rather than a
combination of attraction and distance. If, however, skiers™ choices are
governed by a rule maximizing a utility function which conbines attraction
and distance, the problem of identifying and explaining site attraction is
appropriate‘and it 1s necessary to employ a more séphisticated methodology
to extract site attraction informatiop from skiers' choices. Thus, it is
necessary to verify that tie importance of site attraction in skiers'

choices, which has been asserted at the theoretical level in Chapter 1,

is supported by empirical evidence.

This chapter is designed to do three things. First, it will
acquaint thg reader with the general travel characteristics of skiers in
the sample. Second, it will verify that the general type of choice rule
governing skiersJJ;hoicos is one which involves a combination of attraction
and distance. Third, it will establish that ski resorts appear to have
differing amounts of site attraction as shown by skiers' reuvealed

preferences.

Vermont Ski Hills

3

Vermont has long been one of the major ski areas in the northeastern
United States. It has well over' forty ski hills of varying quality
: !

K

which attract a diverse cross-section of skiers. Most of these resorts

arc located in the Green Mountains which have a north-south orientation



i

e~ 1 -

’

f
'

.
and run the entire length of the state.

| This study focuses op}Verégnt‘s larger resorts. 1In all, 28

sk1 hills are examined in this gtudy.* This sample contains a high degree

of diversity from the large, highly commercialized resort complexes like -
Stowe attfacting regional skiers to small,

.

family—sty%e ski hil)¥s like Pinnacle, Prospect and Hogback which attract

Kaillington, Mt. Snow,a

primarily local s@fers. The 28 resorts in the study are shown in Map 2.1.

’
J

;
!

\\ Spatial Choices

A spatial choice, or more precisely a reveaﬁéd spatial preference,
has two picces of information associated with it: the revealed preference
itself and the origin of the skiler revealing the preference. Both pieces
of information are necessa:;\to accurately analyée spatial choice behavior.

In order to satisfy this requirement, revealed preferences of skiers for
drfferent ski sites were collected in the form of license plate registration
number s taken from the parkinglots of 24 of the 28 sites.** 2 sample of
plates, representative of both the total number of skiers at each site and

the approximate percentage attending from each origin state, were collected

at the 24 sites. Each license plate is assumed to indicate the revealed

s

preference of a skier from the origin indicated by the license plate for

*- Every site in Vermont that was open all week was included in the study. :
ski hills that are open only on weekends have been excluded.

* % Data could not be collected at MNorwith University Ski Area, Middlebury
-
College Snow Bowl, and Burrington Hill because of poor skiing conditions.

L e

Sampling was not allowed at Mt. Ascutney.
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. that site. This information was collected during the 1973 ski season.

Since 1t was onlx possible to sample each site once during the

t season, data were collected only on days of similar skiin; conditions.
Furthermore, sampling was confined to weekends because weekend skiers were
felt to be more representative of most skiers than weekday skiers. It°

// ‘ is assumed that the data collected at each site aré representatiyeaof

normal skier interaction patterns.
e

-

¢ . , “

The license plate data revéaled eight origin states: Vermont,
New York, New Hampshiré, Massachusetts, Connecticut, Rhode Island, New

Jersey, and Quebec. Table 2.1 shows the total number of' skiers originating

i
‘ n
from each are&. State authoraties in Vermont and New York provided

3

information on the exact origins of the plates from their states. This

information was not available for the remaining states. However, a procedure

P ¥,

was developed for identifying which of the pieces aof revealed preferehce
data from theze states could heuse with little or no érror even though

their exact origins were not known. This procedure is® discussed in Appendix IT.
2

During the data collection period, 2492 rgveaied preferences
were collécted at the 24 sites. All of the preferences originating from
Vermont, New York, New Jersey, Rhode Island, and Connecticut were judged
a%lowéble because the origins were either supplied (in ?he case of Vermont

~

and New York) or a single origin in Lhe state was found which did not

s -

¥

€ w

violate the order*preserv1ng'criterla established in Appendix II {(as with o

u

New Jersey,ﬂﬁﬂysiuiiland, and Connecticut). 99 percent of the revealed

prefergruts-orrginating from Quebec were judged allowable, as were 9l?percent

N
: l

.
T w3
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Table /2.1
1 ’ .
I3 Vs \
- Skier Origins by State .
j:\ bk
i
. i e
. ! x T
. Y *
State °  Number of Skiers ,
New Jersey 283 s o
Connecticut 508
“Rhode Island 5 gy .
Quebec . 94 - 'VA \EH
Massachusetts H12 - x .
New H;lmpshlre 59 T, ‘ -
Vermont 467 h
New York 464 . o ‘
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. of the preferences revealed by Massachusetts' skiers. No preferences
@

a
revealed by New Hampshire's skiers could be- used but these only accounted

for 2 percent of the total sample. In all, 95 percent of the 2492 ‘

4 &

revealed preferences were judged allowable. ¢ .

1°]

. skiers' Choices and Distance Travelled ;

<

2

& Certainly one relevant aspect of spftial choice behatior is the
» relationship between choices and the distance travelled to those choices.

Differing choice rules as well as differing amounts of site attraction will

R B L v — e

LR R R R s, e - S

both result in different amounts of distance being travelled by skiers.

- . 4

\é
For example, behavior under & distance minimizing chpice ryle would -result

in shorter distances travelled by skiers;%han behavior under an attraction

maximizing or trade-off choice rule. Also, more attractive ski resorts

[ & B
« would presumably draw skiers from further distances than less attractaive

resorts. ! :

! \./“/

: Figure 2.1 shows the distance travelled by Vermont and New

2
York skiers. All distances have been computed using a straight line
vy

. f
distance formula.* Cumnulative freguency curves were not constructed for s

skiers from the othe? six areas since each area has only one origin. The

) . cutve for Vermont skiers i1ndicates that most of them travelled less than

.

o0 u

. * " Only straight line distanzg; used in this study. A sensitivity test
2
revealed the order of distantes between origin-destination pairs to be the

. ¢
- ! L

same regardless of whether straight line or road distances are used. The

. results of this test are presented in Appendix I. <

’
\ ~



R , Figure 2.1

Cumulailve Frequency Curves of Distance
Travelled by New York and Vermont Skiers
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50 miles and a majority travelled less than 20 miles. The curve for

New York skiers indicates a much different situation. A majority of skiers

-

from this state travelled at least 170 miles. The shape of the Vermont
curve can be attributed to two things: on the average, Vermont skiers

are either located near acceptable ski hills and do not have to travel
f%ery‘far to ski or have a choice rule that places a large negative weight
on distgsze. The New York curve most certainly reflects the fact that

skiers in that state are less opportunistically located relative to Vermont

sk1i hills than Vermont skiers. Hence, it is necessary for them to travel

longer distances to skl 1n vermont.  HOWEVET; —the-turve-my—refieet—a
different choice rule operating in which distance is weighted much less than

‘by Vermonters.

The shape of these curves are a yesult of and therefore reflect
the effect of two factors: the choice rule of the skiers and the effect
of the distance to sites acting as a constraint on choice behavior. While 1t
1s the purpose of this chapter to identify the general nature of skiers'

choice rule it 1s impossible using a cumulative frequency curve to isolate
[+

A

and i1dentify even the most general type of choice rule at work.

- .

The distance travelled to certain ski sites would seem to he
related to the sites' attractions. Very attractive sit%s'wouldbtend to
draw people from further distances than would sites having less attraction. -,
Figure 2.2 shows the cumulgtive frequency curves of distance travelled by
skiers to three selected sites: Carinthia, Stratton, and Sugarbush. Skiers

who have chosen Carinthia have travelled no more than 70 miles, whereas .
I

N



Figure 2,2
Cumulative Frequency Curves of Distance Travelled by .

Skiers Choosing Carinthia, Stratton, and Sugnrbus?
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some skiers choosing Sugarbush have travelled over 250 miles. The curve

for Stratton lies between these extremes.

{ } .
From these three curves it would appear that Sugarbush is the

most attractive resort of the three since it draws skiers longer distances

than the other two resorts. While this /statement m;; be true, its validitf
cannot be judged since the curve also depends on the differegt constraints

that the varying distance between skier origins and ski sites impose on ,
choice behavior. For example, a very attractive ski site might be advantageously

located near a large number of skier origins. In this case skiers would

Alut ll-l_avc tu tLuVCl VCLY fcu_ LU ..LllL.C.LClLaL W-‘LL}I [=3 DHG‘L.‘LG}. LIAUJ..L,B ilaviﬂg high
i

utility. If, in addition, few skiers lived farther away from the site,

the cumulative frequency cugve of distance travelled by skiers would look

very similar to Carinthia's curve in Figure 2.2 - a curve that we have

suggested would be associated with a less attractive site.

Both of these sets of curves undoubtedly indicate something
about choice rules and site attraction, respectively. However, they also
indicate something about the effect of the relatave locatléns of origins
and possible destinations on behavior. The problem is that the effect
of the two sets of factors cannot be isolated and, hence, it is impossible_

to i1dentify the choice rule operatiné and to establjsh the importance of

-

attraction in skier choices.

Skiers' Choices and Intervening Opportunities

A second relevant aspect of spatial choice behavior is ‘the

relationship between choices and intervening opportunities. Different
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choice rules will produce correspondingly different patterns of interaction

D

" in relation to the intervening opportunities between a skier origin and his

. an

final choice. For example, under a distance minimizing choice rule
interaction should primarily occur with a nearest or very near opportunity. ¢
Under a trade-off rule people will be more likely to pass nearar opportgnities
to seek a more acceptable combination of attréction and distance. In
addition, different amounts of site attraction will also elicit différént
skier interaction patterns in relation to the intervening opportunities

between a particular site and the origins of skiers choosing that site. .
: e 5

i

o
More attractive sites are more effective at "pulling" skiers past intervening

e e e, e o - - PR e - —

opportunities than less attractive sites. Hence, an investigation of
interaction patterns in relation to intervening opportunitieg.will allow

an examination »f both the type of choice rule operating and the general

:

nature of site attraction.

I

The general quality of a site's location vis-a-vis conpeting

opportunities is related to the amount of skiers for which it is a reasonably

¢

close opportunity. Sites which have a-small number of intervening

opportunities between themselves and a majority of skiers have a better

location in relation to those competing opportunities between themselves

} -

and the skiers. This is because the chance of a skier stopping at an

intervening opportunity before travelling to a particular site becomes

more likely as the number of intervening opportunities that the skier must

pass becomes greater.

Table 2.2. shows a matrix reflecfing the relative quality of

o

the 24 sites' locations in Vermont. Some of the intervening opportunity
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Table 2.2
The Percentage of All Sampled Skiers Being Able To Choose :
Each Site Over Differing Numbers of In'terven#ng Opportunities ‘ !

: !

- . i

i

i

Number of Intervenirg Opporfunities

0 1 2 3 4 59 10-14 15-20 21-23
Bolton 4,37 1.04 2.05 4.485 2413 1432 1e12 83.27 ' Uve26
Bromley 0280 Q.72 2465 Qel2 Q.08 79845 1142 14 .85 Ve O
Burke 0.80 0.16 0.0 0.20 0.12 618 7. 38 1.21 83.87
Carinthia 0.60 O0.16 1.9 73.07 2.21 2bo5 2e6l t6.09 lel2
Glen Ellen 0.92 1.73 Ce56 0.0 4,25 2eb? 4,17 78 .6) 0e0
B Haystack 0.04 76404 0.9% Q.C4 0,56 2313 Oeu2 ©3.09 1621
Hogback O0e72 1.08 4G.96 0.20 Ve ?2 268 32 1.40 3.09 loed9
T Jay 4.33 0.36 0.08 0.32 0.36 558 3ec 9 0.32 84475
Killington 0.40 2633 Ve2a 100 0.40 Stla Y0.45 0.0 0.0
Mad River Glen 0.88 3.33 2eb31 CeH7 4.53 2823 4.0 /).923 Vel
Magic 1.08 0.32 Qecv Oect O.ra B0} 8o 1.44 195,01 U.0
Maple Valley 0.64 V.52 Ueld 1s12 1031 aSyhH9 Zecsi 4424 14445
Mount Snow 0.20 . 0408 23.88 4413 40e73 1l1p64 2697 16437 Ue O
Mt. Tom 0.68 Qest 1.77 V.60 Va6 2401 97 e 1432 UeO
Okemo 128 0«60 1.40 O0.68 Ve36 12324 2.21 0 02 Vel
Pico 2.21 056 Cel 0.48 C.ba 63447 12.44 C.0 VeV
Pinnacle 0.32 0.28 Cebu 0.72 t.0a 16473 HBUerll V.12 Ve0
Prospect 75492 0.04 0.40 . Oelb C.0 233~ 1.32 3.un 1621
Smuggler's Not.h V.88 6.a2 2.29 0e92 1.57 340 leth Ca60 83.35
Sonneberg 0.84 0e28 Vet PN V20 os 34 ot e n 1.0 Vel
Stowe 0.60 096+ Heo2 3.0% Ou70 317 1asn V.64 Bie31
Stratton 0.36- -7 Qa.o0 0.u0 1.0d 24,60 55450 Vaca 16,01 0.0
Suga,nb/usb/l.zlf 0.84 0.52 2.¢9 0.08 13}b4 Cert rsare G.0
Suicide Six 0424 Oab4 Cedtr 004 2.137 1202 33.ub | ) Vel

12
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Each cell indicates the percentage of

categories have been combined.
all skiers sampled for whom the row ski site has the column number of

Some sites like Prospect, Hogback, Haystack,

intervening opportunities.

and Mt. Snow have a good rg&ative location since there are very few

e - L [

intervening opportunitieﬁ/ﬁetween themselvé; and a majority of sampled
The best

This is because of a biassed distribution of origins.
all skiers.

4

skiers.
location is Prospect which is a nearest choice for 76 percent of
Other -8ites have very poor relative locations because there are many

»~

FPor-example;Burke;-Stowe; Jay;and Smugglerts—Notch-have 20 or-more—-— — - — ~rs

intervening opportunities between themselves and a majority of skiers.
intervening opportunities for more than 80 percent of the sample.

is

L L

shaping skiers' choices by examining those choices in this more abstract
rn of
t;>one

It is possible to identify the general type of choice rule that
spatial framwork. This can be accomplished by comparing the patte

-
-

actual choice behavior in relation to intervering opportunities wi

1

we would expect each of the choice rules to produée.

If skiers ar~ choosing siteswgt random, a random pattern of
The matrix presented in Table 2.3

choice would be expected to emerge.
shows the number of choices of the 24 ski sites when the sites had different
Yy

\

numbers of intervening opportunities. More interaction takes place with
Also there is more interaction with larger sites.

southern ski sites.
This distribution of choices certainly suggests a trend mare closely

associated with rational decision making than random choice. The matrix
chofices are not confined to a gmall

4

/

,

also reflects the fact that skiers'
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Table 2.3
The Number of Skier Choices of the 24 Ski Sites -7 -
over Differing Numbers of Intervening Opportunities
, Number of Intervening opportunities
e 0 1 2 3 4 5-9 10-14 15-20 21-23
i ¥
. . Bolton 21 . 2 8 3 2 2 0 31 1
. Bromley 11 1 ) o] 1 115 J 1 2 0
Burke 15 o ) ) o 2 1 1
i Carinthia 1 0 0 aa 1 0 | .
L T Glen Ellen J \ : o
. 3 9 3 0 14 1a ¢ t oH v
Haystack 0 103 a G 1 o U 1 2
Hogback 0 3 s ) ¢ 13 0 ) 1
Jay 48 S 1 o) 0 0 0 0 1
Killington 6 11 -0 1 1 14 a30 4} Q
Mad River Glen 0 17 3 1 1 1 4 1 tz
z v
Magic 53 1 4] 1 o] [°Y4 [ 1 0
Maple Valley ry 0 0 2 S 3 o 0 My
Mount Snow 3 o 50 12 80 a7 1 > U
Mt. Tom ] 3 o] R o] 1 ib ¢ I
) Okemo 0 0 [¢] [ [} 2 ‘ 1 1 N -
2 1
Pico 31 a Yo 0 5 266 5 . ; -
Pinnacle 7 2 Q t o] o‘ 6 U :)
Prospect 13 ) 0 ¢ 0 0 v v
Smuggler 's Noich 12 2 5B Fl 1 3 A 1 z .
Sonneberg 3 0 0 0 I} 0 4 :: ‘g
Stowe 13 2 3 18 4 Q; [v] 1 1
Stratton 7 i ) 2 37 —mi 1 12 "
Sugarbush 8 2 4 5 0 12! 4 143 0\
Suicide Six 2 7 1 ¢ 3 1‘ 2l ) c .
¢ v

s ¥4
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. Table 2.4 '
. The Percentage of Skiers at Each Site Choosing the '
Site Over Differing Numbers of Interveniing Opportunities |'
. ]
i
Number of Intervening Opportunities :
— |
0 1 2 3 4 509 10-14  15-20 21-23 ‘ !
Bolton 30,00 2.86 11.43 " 4.29 2.86 2.86 0.0 “a.29 1.43 N
Bromley 8.09 Q.74 3.08 0.0 0.7a 84450 0.74 tearz 0.0 o~
Burke 53457 0.0 0.0 C.0 0.0 7.14 3.57 3.57 32.14 ! :
Carinth{a 2.13 0.0 0.0 93.62 2.13 0.0 Oav 2.13 .0
Glen Ellen 2.68 8.06 2.68 Ce0 12.50 12L50 Oerr 3 €0.71 Geu .
Haystack 00 92.79 3.60 0.C 0e30 oto Uev 0.340 1.0
Hogback 00 13.6a 22.73 0.0 0.0 59L.09 Ceu 0.u 4.55 - ‘
Jay 94,12 1.96 1.76 CeO 0.0 0,0 0.0 0.0 levo
Killington 1.30 2.38 Ue0 0e222 el 3}.02 F2en? Va0 Ja0 !
Mad River Glen 0.0 16,04 debd Gena Oe3a Ui e Vavs LART 9.0 !
Magic 714 1.43 0.0 1e43 c.0 sBL57 0l - 1.3 0.0 {
Maple Valley - 24.67 0.0 V.0 13,33 34.33 20400 Veu 0.0 bet 7
Mount Snow 1.71 0.0 28457 teHE 45.71 15443 0o’ .18 Va0
Mt. Tom 25.81 .68 Ue0 3.23 0.0 3423 Stte st Co0 0e0
Okemo 0.0 0.0 a0 Ge0 0.0 lIbQ Coad Y TS 0.0
Plco 990 .28 Ca0 0.0 1.60 65462 l.ou 0.0 Je0U o
Pinnacle 43.75 12.50 0.0 625 V.0 04U 30450 0.0 Vet
Prospect 190.00 0.0 Ve 0e0 0e0 04t Cau 0.0 V.0 '
Smuggler's Notch 10.71 St.79 B.0a 0entq ety 3457 [T Geu 21.43
Sonneberg 42,46 0.0 Vel Je0 Veu 040 S7.1a4 0.0 veu
Stowe 12.15 1.87 ceb1 16.82 3.74 Bat Cu. 0.3 47.66
Stratton 4,37 Cebs .75 1.25 23.12 SHel) Va2 7450 0.0
Sugarbush 4.76 lely 2438 2.9¢ L. 7414 Zese (9017 JeuU -
Suicide Six a.48 17.07 2.44 Ga0 7.32 Zabts 65,18 6.2 Ve

) .

[
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. set of sites, which would presumably be the case if sklers were simplying

[
choosing the most attractive sites.

If all skiers were s}mply minimizing distance in their choices
9

we would expect that, of all skiers choosing a particular site, most would

r

- X

« be choosing it as a nearest or relatively near opportunity. Table 2.4 expresses

the matrix presented in Table 2.3 in percentages. It 1s clear from this matraix
-~ *
that choices are not confined to nearest or even relatively near opportunities.

For example, sites like Stowe are chosen primarily as very distance

opportunities. Other sites like Pico, Okemo, and Killington .are chosen as

moderately distance opportﬁnities. In féct, only a few sites like Jéy and
Prospect are chosen as primarily nearest opportunities and this is only in
rﬁéation to Vermont resorts. For out-of-state skiers, these resorts are
certainly not nearest choices but only appear as such since the comparison
is made only between these and other more distance Vermont resorts. Clearly

]

the choice rule producing thls[mhavior 1s not simply distance-minimizing.

The contention that skiers' choices are related to both aﬁﬁ}action
and distance seems to be supported by the choice patterns revealed in
Table_ 2.4. Small ski areas like Prospect, Hogback and Carinthia aée chosen 7
primarily as close opportunities. Their attractipn values are not sufficient

to pull skiers past other opportunities to interact with them. However,

the combination of low attraction but close location contains enough utility

to draw people living nearby to interact. On the other hand, large sites

N "

1
like Killington, Stowe, Stratggn, and Sugarbush are pulling more of their

skiers past other sites. For these skiers the resort's poor akcess is
P (] .

—
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3

offset by high site attraction. These general patte}ﬁk of choice appear .-~

to be related to the trade-off choice rule and_ seem to support the contention

that skier choices are the result of an evaluation of different combinations

of attraction and distance. o

.

The final point to be made in this section is that choice -
behavior seems to indicate that resorts have different amounts of attraction.
The pattern of choices presented in Table 2.4 verifies the existence of site
attraction since many resorts draw skiers past competing opportunities. 1In
order for a resort to effectively pull a skier p;;t an intervening opportunity

]
it must offer some compensation for the additional travel effort 1ncurred by the - -

skier. This compensation 1s hypothesized to be additional site attraction.

The variability of site attraction at different sites can be
examined from a slightly different perspective. It would be expected that
a highly attractive site w;uld draw most of the skiers for whom it was a
nearest opportunity. That site would also be expected to draw some skiers
for whom it was a second nearest site. 1In fact, 1t would seem that the most
attractive sites would even draw some skiers for whom they were furthest
sites. Conversely, sites with low attraction would be unable to draw many
skiers past other opportunities. LSome of these less attractive sites might
not even be able to draw a majority of people for whom they are nearest
sites. In general, this ability to draw skiexrs past intervening oppértunities
is certainly related to the site's attraction relative to o?ﬂer sites'

) L N
attractions.”
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The matrix presented in Table 2.5 shows the proportion of all

~

skiers each ski site could draw when competing with successively more
intervening opportunities. The cells in the matrxix are derived by simply

dividing the number of skiers having“the opportunity to choose a site

%; a given position in the oppontunity space by the number of skiers who
chose the site at that position. Some rasprts s;ch as Prospect failed to
att%%ct substantial perc¢entages of skiers at any position, even as a

3

nearest site. Others like Pinnacle were more effective at attracting local
skiers but could not draw more distant skiers past other sites. Finally,
some sites like Stowe, Killington, and Sugarbush not only attracted most

skiers for whom they were a nearest site, but also a moderate proportion of

.
skiers for whom they were qlmore distant opportunity. ’

¢

. R 1
The ability of a’resort to effectively draw skiers past different

amounts of intervening oppnrtunities is graphically portrayed for three
selected resorts: Carlnthfﬁv\gfratton, and Sugarbush in Figure 2.3.
Stratton is very effective at drawing most of the skiers for whom it is a

nearest site, while Sugarbush can only draw about 25 percent and Carinthia

- A
a little more than 6 percent. Carinthia's drawing power is very low, while

Stratton and Sugarbush pull roughly similar amounts of skiers past similar

o

amounts of intervening opportunities.

€ S

The shape of these graphs 1is related to two factors. First,

- ;
“
. : i

the shape is related to the attraction of a site. Those sites with lower

amounts of attraction will be unable to, draw large or even modérate amounts

of skiers past intervening opportunities, whereas sites with greater attraction

will. Secondly, the shape of the graptrfor any site is clearly related to

2ong



Bolton

Bromley

Burke
Carinthia

Glen Ellen
Haystack
Hogback

Jay

Killington

Mad River Glen

Majglct

Maple valley
Mount Snow
Mt Tom
~Qkemo

Pico
Pinnacle
Prospect
Smuggler's Notch
Sonneberg
Stowe
Stratton
Sugarbush
Suicide Six

i

19.27
55400
75.00
65.67
13.086
0.0
Ca«0
A4 .44
€000
0.0
16452
25400
60.00
47406
0.0
56436
8750
Q69
54455
27«27
86.67
L TTT.78
25.81
33.33

A

e

Table 2.5

[
i

The Percentage of All Skiers Each Ski Site Gould Attract d%en
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. ' its attraction relative to the attraction of surrounding sites. For

example, the reason why Carinthia may have draw only 6 percent of those

’ sklers for whom it was a nearest site is because a more attractive site,

such as Mt. Snow, was located very close to Carinthia. These other ski sites

.

would have -the same approximate distance relationship as Carinthia for most

Vs

skiers But-a higher attraction value and, therefore, greater utility. This

gite would tend to pull most skiers past Carinthia. This same effect of
alternative oppgrtunitieé Qould influence the shape of similar graphs for
each site to a greater or lesser extent. From this information it appears
that site attraction does exist, that it has some effect on skier choices

and that it varies from site to site.

4

‘- o

e, It might seem that the data provided in the various intervening

opportunities matrices presented in this section could be used for deriving
measures of site attraction. For example, a site drawing skiers past two
sites could be inferred more a£tract1ve than a site drawing skiers past one

- gsite. This approach, commonly referrea to as the intervening opportunities
method, hasnﬁeen widely used by geographers and sociologists (Stouffer, 1940;
Braight and Thomas, 19?1; Strodtbeck, 1949; AFderson, 1955; Galle and

: Taeuber, 1966). However, the method assumes that all intervéhing opportunities
have thg same effect on the interaction between two places, 1rrespective of
those opportunities' site characteristics and, hence, amounts of attraction.
This assumption directly contradicts the fﬁnaamental contention of this
study thd£ spatial opportunities wh1§h have different émounts of i1mportant

'

site characteristics will- have differing amounts of attraction which will

cause correspondingly different choice responses. B&Also, the method fails

‘ l
A
!
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to identify available yet rejected alternatives. This fairly serious short-
=

coming can be illustrated by the situation shown in Fiqure 2.4 where a

skier at origin 1 chooses site C and a skier at 2 chooses site D. Using

the intefvening opportunities method, site C would be more attractive than

site D because it could pull skiers past two intervening opportunities,

whereas D could only pull skiers past one site. \However, the fact that C

is an implicitly rejected intervening opportunity for the skier choosing D

goes unnoticed, even though this would“suggest that D is more attractive

than C. For these reasons, a meihod must be used to derive site attraction

measures which takes account of variation in the effect of alternatives on

choice behavior and identifies available yet rejected alternatives.

n
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Chapter 3 REVIEW OF LITERATURE t

Many researchers have suggested that their initial interest
in studying site attraction was related to the observation that the effect
of distance between spatial opportunities and user populations was simply
not sufficient to explain variation in the usage of or interaction with those
opportunities. They theorized that the residual‘variation had to be ,’
related to qualities of the site itself and its ability to draw or attract
users. In their work to investigate thg effect of site attraction on
spatial interaction they have developed a number of method to obtain measures

of site attraction. The purpose of this chapter isito review these methods.

Most attraction studies can be divided into two general categories.

The first category can be called the "site~variable" approach; thescrond

can be called the "behavioral" approach. Both of these general methods

approach the problem of deriving measures of site attraction from entirely

different directions. This difference in approach is discussed in the
\ . .

following sections. ’

The Site Variable Approach

14
In Chapter 1 site «attraction was theorized to be related to .

4
the quality and quantity of certain important characteristics at each site.

This relationship was presented very generall§ in (%.3) as,

b g . .

j - 1j 14 2j ’ LA 4 an ) (1-3)
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. The function in (1.3) specifies how site variables afe related
' \lr\~
to a site's attraction. This combination of variables remains the same

©

for different sites; the only component that changes from site to site

is the amount of aily given variable.

Using the site variable approach the researcher attempts to

define the attraction of a site.. He does this by constructing a model

—~

reflecting the relationship of site variables to site attraction suggested
in {(1.3). This construction usually involves these distinct steps. First,
the researcher defines the specific function or equation which relates the
ijs of (1.3) io tbe AJ. Second, he identifies and weights those site

variables hypothesized to determine attraction. Thirdly, he then usés data

posan e e v . . . . . . i
T on—thre ddentifief-variables at-different sites to derive a measure of each

et o e S snnnin

RO WCY)
site's attraction. "

>

This approach has been used in a variety of situations. It has
been useﬂ to define the attraction of c¢ity playgrounds (Mitchell, 1967),
of parks (Ellis, 1967; Cheung, 1972; Auger, 1974; and Cesario [as reported

\

in Cheung, 1974]), and ski resor?{?(Ellis and Ker, 1971). In each of
o'define attraction differs either in the

~-:&h§se applications the att%Fpt t
degrea of sophistication of the attraction model or the methods used to
identify, weight and measure site variables. At the same time all of these

applications share some common characteristics. They all relate siter

-
attraction measures to certain site variables by way of an attraction
function (as in 1.3). The precise nature of this attraction function is

usually determined by the researcher with little apparent behavioral support

»

| v
‘ ‘/\ in most cases. Also, each study has attempted to identify, weight, and
|
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measure relevant site variables. This is usually done by the researcher
using an arbitarary ad hoc procedure also with little apparent behavioral

support. These elements characterize the site variable approach.

A
.

Each of these applications has some methodological shortcomings..
Many of these are giscussed by Ross (see Ross, 1973, pp. 12ff). However,
three criticisms can be made of the general site variablé approach as a
method of determining site attraction. First, there is a gen;ral problem
with the way in which the attraction function must be defined. The final

attraction measures are heavily dependent on the relationships which the

researcher defines between site variables and attraction at this step.

4
L

N ')
Yet the true nature of this function is unknown and, as Ross has pointed
« i
out, (Ross, 1973, p.15) the researcher doesn't have any information regarding
its nature.  In short, the sitevarieble—approach-presumes a researcher's

accurate assessment of how factors are combined in site attraction.

Second, there is a problem with the way that variables are
;dentified and Qeiqhted. Normally the researcher uses some ad hoc procedure
for identifying and weighting variables - he prescribes which variables
determine attraction rather than allowing empirical evidence to indicate
these. This is the case with Mitchell's playground study, Ellis' park
study, and to a certain extent Ellis and Xer's ski resort study. The majo¥
criticism of this approach is that it is based on the premise that anJ
external judge, such as a researcﬁer, canmaccurately assess which variables

affect site attraction and to what extent they affect it. It is the

contention of this study that the use of such arbitrary methods, without vy

t

any strong behavioral support, is highly suspect.

o a
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applications have used such arbitrary procedures._ In
Cheung's park stydy and Ellis and Ker's ski resort study an attempt is made

to incorporate behavioral evidence of variable importance into the attraction

‘measures. Ye?éboth of these attempts have some serious problems associated
with’thgﬁ. For example, Cheung uées park-user participation rates to

derive “"behaviorally supported" measures of the popularity of different
activities offered at parks and the importance of facilities at each park.
The derivation of these two ratings has however, been criticized by Ross for
being unadjusted for poténtial bias caused by differing oppbrtunitieg to
participate in activities fo£ the participation rating, and differing oppoxr-"'
tunities to use various park fagilities for importance ratings (Rogs, 1973,
pp- 13-14). Ellis and Ker's study attempts to incorporate “"behaviorally
supported” measures -of ~the importance of ski-site variables into an attraction
index at each site. They do this by taking the average importance rating

for 43 ski site variables scored by skiers they interviewed. The accuracy of
s . ,
ingtospecﬂivefigﬁgements of this nature has been investigated in one study
/ g /,?/

(Green, Maheshwari, Rao, 1969y and found to be somewhat questionabléf In

a study of consumer pyeferences for autdmobiles, Green et al. fpund that-
the correlation between individuals' preference rankings for automobile and
- T

a constructed preference ranking using the same individuals' stated importance
ratings of automobile attributes to be' relatively low. In general thegkinds
, -

of cars preferred in one case were entirely different than those in the

7

other case. (Green, Maheshwari, Rao, 196%b, p.352). In short;tan individual's

-t

introspective judgement as to what determine his choices may not accﬁrately

°

reflect the actual determinant. Such a conclusion obviously casts doubt

on Ellis and XKer's final attraction measures.

€
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' The final criticism of the site variable approach is that
there is no way to assess the overall application of the method in the study;

.

|

|

l there is no way to assess the accuracy of various procedures for identifying,
\ weighting, and measuring site variables; and there is no way to assess the

structural accuracy of various attraction functions. This inability to
o

v
-

assess results is due to the fact that, using this approach, the derived
attraction values are dependent on structural specifications and identification
and weighting procedures. Imagine, for example, a particular attraction
formulation is suspected of having specification error (i.e. that the

function as in (l.;) is an inaccurate reflection of what determines attraction
in reality). Changing the function to a more justificable form will

presumably cause changes in the attraction values. However, there is no

___cgrtainity that the new measures are more accurate than the previous set

T N e i b At e b

since no standard for comparison is available.

'.,A severe shortcoming of the site variable approach is related
to the previous point. The method does not allow the researcher any I
latitude in experimenting with various forms of an attraction functuion or
procedures for identifying, weighting, and measuring sitevariables. This
is because the Ajs on the left side of the equation (1.3) are dependent on'
the function and the ijs on the right side. Hence, experimentation with
the form of the right side will probably cause changes in the left side

which cannot be evaluated.

The Behavioral Approach

Behavioral methods approach the problem of determining site

. . .. _attraction from an entirely different direction. These methods derive site

+

T




attraction measures from information on the spatial utility of sites for

.a user population. . -

N The spatial utility of a site for an origin is related to
the site's attraction and the distance separating the origin and the

site. This relationship was presented very generally in (1.1) as

U, = ) .. .
iY% f(AJ, Dlj) (1.1)

When an individual chooses a particular site he can be interpreted as re-
vealing that the combination of attraction and distance associated with

that sate has greater spatial utility at that instant than other avail-

able combinations at alternative sites. The behavioral method examines

traction. From this "extracted information" the method derives attrac-—

The method is termed "behavioral” since the indices are
?

analysis of choice behavior rather than an analysis of

tion measures.
derived from an

sitc characteristics.

-

.

The major methodological problem facing®the researcher

-

using this approach is how to separate out from information on\aQSite's

spatial utility, that portion related to distance and that portion re-

lated to site attraction. If this separation can be successfully ac-
- o
complished, the researcher can then concentrate on and analyze the in-

. “gormation on site attraction that the choice behavior has revealed. The
[
’ . . ;
| result of an analysis would be measures of revealed site attraction.
\ :
@ . -
- . * ' T
» ! ,f\‘

" these spatial choices and attemprs to -extract infarmation. about site at—




Two methods have been devised for solving this problem. y
Unlaike the site variable appr ¢ these two methods have very little in

v

common, except that their measures afe the result of a behavioral analysis.

One approach to deriving attraction measures from spatial
choices has-been developed by Cesario (Cesario, 1973a; 1973b). His gen-
eral treatment of the distance problem is to artificially remove the ef-
fect of distance on people's choice behavior. He accomplishes this

through covariance analysis.

In a study of park visitation rates, Cesarip hypothesizes
that the total number of visits made from any origin to any destination
is a function of three variables respectively related to the charac@er—
igfiéé_éfgéhé 6fiéiﬂ; éﬁé;bﬁaractégisticshéfrEﬁéraeétlnatlon, and the a
cost related to travelling from the origin to the destination. Specifi-

cally, his generalized trip dastribution model is,

V. .=k L, A f(C ) e . (3.1)
1] i ] 1] 1]

1

where, V ; = the number of trips made from origin i
1 ;

to destination 7j;

- - R
k = a scaling pagxameter;
Ei = the "emissiveness" of origin i;
Aj = the "attraction" of destipnation j;




‘ f{Cc .) the cost related to travelling from i to

1

. Ji and

|
|
|
|
|

an error term.

0
It

i3
A trip distribution matrix is constructed from the spatial
interaction data. Any cell in this matrix shows the number of trips
made from the row origin to the column destination. The analysis of co-
variance solves for the pérameters k, Ei’ Aj, and the function of

Clj (Clj is taken as the distance between i and j).

The analysas holds distance constant in the following way.
The total wvariation in Vij can be attributed to variations in origin
emissivity (El), destination attraction (AJ),”dlstance (Clj), and a
small amount of error, elj. The amountiof uariationy;nAvljmyhiph cap_b?
attributed to distance is removed from the total variation through a re-~
gresseon of Vij on Cl]. Having neutralized the effect of distance, varia-~
tion in the trip distribution matrix can then be related to site attrac-
1Ntion and origin emissaivaity. Finally, an anal;sgs of variance partitions
the residual variation of the regression to origin and destination ef-~
fects. The result is a column vector of El’s, which lg argued to be es-
timates of the emissivity effect of origins, and a row vector of Aj's,
estimates of the attraction of the destinations. These estimates are

used as the final measures. In addition, the‘parameter of the distance

decay function xs also defined from the regression.

Cesario's approach can be thought of as an aggregate ap-




ll.

proach to the analysis of behavior. The reason i1s that the actual pro-
cess of aggregating individuals' choices occurs before the analysis be- ~
gins; when construeting the trip distribution matrix. This analysis of

a2 -

aggregate patterns of preference can be contrasted to an approach developed‘
by Ross (Ross, 1973). In Ross' approach, aggregation occurs during the
analysis rather than before. For this reason, a distinction can be

made between the aggregate-behavioral approach of Cesario and the in-

dividual-behavioral approacﬁ of Ross. Y

In an analysis of park attraction Ross devises a nitthod of
de?Iv&ag an ordinal scale af park site attraction. Ross uses revealed
preferences to derive his attraction indices. His treatment of the dis-
tance proﬁiem_ls slightly different than that of Cesario.- Instead of

4
attempting to hold the effect of distance constant, he uses 1ts pre-

sumed effect on interaction to deduce the comparison of Qark attraction

values by individuals.

When someone chooses one destination and not another, an
implicit comparison 1s made between two sites which enable a researcher

to deduce the relative utility of each site. For example, if one site

¢

(Al, Dl) having the properties Al and Dl is chosen o&cr another site
(Az, D2), then the first must have a higher utility. This relationship
can be symbolized as, A3

. UG, D) > U(A, D) !



P

-

?

where, > 1s read "is greater th&n".

5 3

It is an assumption of Ross' method that aéfual spatial
choice 1s a result of comparing the utility of different ;ites. If we
assume that distance’'reduces utility, it 1s possible to infer -that, 1f -
the more distant of a pair of sites 1s chosen and therefore has greater
utility, it must be sufficiently more attractive to compensate from the

added distance travelled. Thus,

'

wh > > . 5
en U(Al, Dl) U(Az, D2) and Dl D2 (3.2)
Implies that Al > A2 . ' (3.3)
Every time an individual's choice reveals the situation occurxring in {3.2) -

N

the inference in (3.3) can be mads. By exam1n1n$'many veople having
2 .
the sitnation outlined above, infereénces about relative attraction can be

Feny

made’. This inferential technigque is the heart of Ross' method. -

B A Every time an 1inference of the type outlined in (3.3) can
be made, Ross 1ncroménts the (1, j)th cell of a comparison mafrix by the
value one. Hence, each cell in the comparison matrix reflects the num-
ber of times the row site was i1nferred more attractive than the column
n§it?. Once all individuals' choices have been examined and all appro-i
»

prante inferences have been made, the comparison matrix 1s converted to

a proportions matrix by the following formula,




where,tPij = the proportion of times site i is

inferred more attractive than site

1y

is
v . A5
‘ cij = the number of times site i is in-
' ferred more attractive ®han site j;
le = the number of times site j is in-

ferred more attractive than site 1i.
e . »

. The final step is to gbtain measures of attraction for each

site. Ross does this by scaling the proportions matrix. Specifically,

an Index of Attraction is derived for each site by the formula,

‘ -

> n
I elj PlJ R
=1
A, = Jn ; (3.5)
l b} e, . .
s “ le 1] -

where, Ai = the attraction index of site i;

Pij = the proportion of times site i is ih-

ferred more attractive than site j;

XA
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i

13 1 if pij # -1.0 (missing data),

0 otherwise.
~\/
The final scale of attraction values derived by Ross are of an ordinal

©

nature as opposed to those Cesario obtains which have interva) properties.
However, this 1s not a necessary consequ;nce of Rosses methoé. '
. - o
% P .
The relative strength of the behavioral approach can be
., best evaluated in relation to three points. Farst, most applications of
« this approach seem to have been relatively successful. Even though cer-
tain criticisms have been raised about both Cesario's application (Ross,
1973; Cesario, introdugtion, 1973; Beaman, 1974a) and Rosses application
(Chéunq: 1974), the criticism has been directed at rnitial formulations.
Subsequent revision of Rosses formulation appears to have alleviated the
majgp/spatlal bias problem (for discussion of this problem see Ross, 1973;
) for an application using the revised method see Brooks, 1974). Beaman
has expanded Cesario's initial formulgtion to include an alternative
factor, another variable affecting interaction. This addition has
solved the major problem for which the initial formulation was criti-

AN

cized.

A second strength of the behavioral method is that the

deraved indices are far less susceptible to researcher bias than those
¢ .
produced using the site variable approach. This is because the attrac-

tion reasures are obtained through an analytaical solution rather than

Ll .

by an arbitrary definition. In short, the measures reflect a sites'



actual abilaty to draw people rather than a researcher's impressioﬁ of

what site ‘characteristics draw people.
& —
A thard streﬂgth of the met is that the attraction
values are derived independently of any/particular specificatién of an

attraction function. For example, the attraction values on the left »

side of (1.3) are not dependent on the function and V,

Jks of the right

side. Further analysis determines the precise nature of these compon-
ents. This independence allows the researcher considerable latitude in
experimenting with the accuracy/bf various forms of an attraction func-

tion and different methods for defining the ijs. This is certainly

a desirable property ;n a study examining the nature of site attraction.
For these reasons this study has chosen to use the behavior-
al approach in an analysis of site attraction rather than the site
variable apéroach. Furthermore this study has chosen to use the method
developed by Ross for two reasons. First, the Ross method begins by
examining individyals! choices and then aggregates these‘during analysis.
This technique of beginning at the individual level and moving to ag-
gregation in analysis has been adopted in Chapter 1 as the general work-
ing mwethod of this study. Hence, the Ross methdod 1s more consistent
with the intended directﬁon and design of the study than the Cesario
approach. Secondly, recall Cesario's gé?éral trip dlstribution model

[

presented in (3.1}



¢

V. = kE, A, f(C,.) e.,. v (3.1)
1] 13 1j 1]

The traip distribution function is multiplicative and non-linear in form.

A

In order to use covariance analysis, the model must be converted into
an additive, linear function. Hence,-Cesario rewrites (3.1) in a

14

logarithmic form as,

-
¥

.. =1 + 1 E, ; A, 4+ 1 . . .
log V1J og k og i log 3 g log ClJ elj (3.6)

The logarithm of zero is undefined so that any cells in the trip dis-
tribution matrix which have zero entries wodld<have to ha;e a constant,
such as 1, added to them. -However, the trip distributioéAmatrix of
skier interaction which forms the basis of the 51teQattracﬁlon analysis
in this study has zero in 61 percent of its entries. Furthermore, a
substantial amount of the remaining entries have a value of one. Be-

cause of this large amount of missing data and small numbers in,the re-

maining cells of the trip distribution matrix, Cesario's approach could

i “

not be used.




Chapter 4 RESEARCH DESIGN

o

The purpose of this chapter is to outline the methodology
to be used i1n this study. The first section deals with the derivation
of ordinal and interval attraction scales. The second sec?ion will deal
with the explanation of those scales.

/

Sources of Informatiofi for Deriving Attraction Scales

~
’

As previously discussed, a skier's choice can be thought
A
to result from a comparison of the relative utility offered by differ-
-~

ent ski sites. His choice is assumed to be that ski site having the
. :

highest utility. InyFigure 4.1, a skier at origin i chooses to ski at
site 3. From this revealed preference for site 3, the -following in-
formation can be deduced. Fairst, theiutility of site 3 must be greater
than the utilities of the other sites. Hence,

2

u,>u, ;u,>UuU, ;U >U

No 1nference can be made about the relative utilities of sites 1, 2,
and 4, except as they relate to the site chosen. Secondly, using the
inferential technique of Ross (as in 3.2 and 3.3) it is possible to
infer that the attraction of site 3 1s greater than the attraction of
closer sites, namely sites 1 and 2. So,

.

A_>A_ ; A_>A (4.1)
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Figure 4.1

Spatial Choice Situation

Ski1 Sites
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As above, no inference can be made about the relationship of sites 1

and 2, except as they relate to the attraction of site 3.

Al

Por every choice there will be n inferenqgs of the form in

(4.1), where n is the number of sites located closer to the skier's

origin than the site chosen. Therefore, revealed preferences are one

source of information about a site's attraction.
: .

A second source of information on the attrackion values
of a site is a skier's stated preference for the site Felative to other
sites. If a skier were asked to rank ski sites in the order of his pre-
ference for thém, he can be thought to rank the sites according to their

spatial utility values. However, no direct inference:can be made about

the relative attraction of the sites from a ranking of their spatial

-

ut1lity values, since the relative distance to each is involved in com-

.

puting these values. In a stated preference the influence of distance

—~ e
on judgement may be very strong or very weak, but in any case, it is

.

hard to assess.

‘
e

One way to resolve this problem is to hold distance cons-
tant for all skiers. This would be the case, for example, if each

skier was located at the same distance from all ski sites. Then Dij
. -

'

in 1.2 would effectively be a constant for each.gkier. If the skier
were to state that, under these circumstances, he preferred -site j to

siteé k, then,

U0 > U(A D)

~,

X



But because,

ij ik

[ ‘
the comparison of utility values would be a direct comparison of attrac-
P !

tion values. So, the inferenc? that

Aj >‘Ak (4.2)

I3 ! ‘ 1 ’ .,,M,_

could be made. Thus, in a situation where a skier is equidistant from
all opportunities, his preference ranking of sites is, essentially, a

ranking of the sites' atfraction scores.

©

As a sourte of attraction information, stated and revealed
/
preferences have both/ strengths and weaknesses. For example, many more
/ .
pair comparisons of attractionm walues (such as those in 4.2) can be
/

constructed fJom a/%kier's ranking of, say, 5 sites than from his re-
i ;
vealed preference For one of thwse 5 sites. Specifically, (n(n - 1)/2)

pair comparlsons cpn be constructed from a ranking of n sites whereas

only (n - 1) pair @%mparisons can be constructed from a revealed pre-
. \," R .
ference for 1 of n éites. On the other hand, revealed preferences are

/

probably a much more accurate source of information about attxaction
than are skiers' jntrospective judgements {this point was discussed

H ’ 1

in Chapter 3 conqérning the Ellis and Ker study). Finally, while a
1

stated preferenﬂé may be slightly less accurate than a revealed pre-

(.4
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&
‘ ference, the researcher does not have to assume that the skier has per~
fect knowledge of all intervening opportuhities between his home and the

ski site he chooses. This assumption is made in using the Ross method.

]
<

This study derives scales of attraction from both stated
and revealed preference informatign. The scale of attraction derived
from revealed preference information will hereafter be referred to as
a revealed attraction scale; the scalé derived from skiers' stated pre-

. ference rankings will be referred to as a stated attraction scale. A
comparison will be made of these two scales.
Derivation of Ordinal Attractign Scales

- ~ -
. The first step in calculating attraction values for each

site is to derive ordinal attraction values for each site. This will
be done for both revealed and stated preferences. It is necessary to

use slightly different methods for each information source.

Revealed Attraction

The Ross method, described in Chaptgr 3, will be used to
construct an ordinal scale of site attractiqp from revealed preference
d;;a. This data has been discussed in Chapter 2. Two modifications
will be made to the Ross method: The first deals with the conditions
under which cells in the comparison matrix are incremented; the second

. deals with the construction of the proportions matrix.

The (ij)th cell in the comparison matrix is incremented

every time a skier goes further to site i than the available alterna-




_5?_

‘ - tive sitée j. There may be situations where sites i and j are so close-
ly located that a skier travelling a long distance would regard their
“iocatlons as the same. He would not be able to discriminate getween
th? small differences in their distances from him. If he were to choose
zhe more distant of the two 1t can not be inferred that this decision
is related to the attraction of the more distant site, an inference
whicﬁ miéht be correct for other sites situated much closer to the
skier's home. The largest difference in the distance between two re- «
sorts which skiers consistently fail to ?iscriminate is referred to as
a "just noticable difference" (JND) of distance. Resorts which are
separated by less than one JND appear to have the same fbpatiai relation - -
to a skier's origin, wheieas, resorts which are separated by an amount
greater than one JND appear to have different "spatial relations";
namely, that one resort is noticably closer than the other. BAny infer-
ence about the attraction values of two sites can occur only if the lat-
ter situation exists. The JND value 1is normally expressed as a propor-
tion of the total distance travelled by the skier. In this study‘the'
JND is given a value of 10 percent, based on parallel evidence from

psychophysics. Thus, a part of Ross' inferential technique can be re- @

written as, *

When U(Al, Dl) > U(AZ' D2) and D1(0.9) > D2

i >
Implies that Al A2




»
A second modification is made of the formula by which the

comparison matrix is convérted to a proportions matrix. Ross has pdint-~

ed out that there are certain spatial arrangements of individuals and ¢ .

kugk
sites which will bias the derived attraction scales. Rushton (Ross, ’
1973, p. 118) has suggested that the method can be made less sensitive
to this spatial bias by rewriting (3.4) as:
C,.
1]
N, .
1]
P,.. = . (4.3)
I c. C, -
ij Ja
+
- N ®
ij ji

where, Nij = the number of individuals for whom
i is a more distant opportunity
than j; all other symbols are as in

(3.4).

What this modification does 1s to’ incorporate into each comparison of
RN
two sites the number of indiv%ﬁuals in a position to show i as more

attractive than j and of other individuals in a position to show j as

more attractive than i. /
{/

Having incorporated these.two modifications into the Ross

.
- 0




method, attraction scores are calculated for each site using the formula

(3.5).

Finally, it is of interest to determine the degree to which

.
the derived scale of revealed attraction accurately expresses the data

b}

on which it is based. Ross does this by calculating the Coefficient of

Agreement, eta. N
/
" 7]

n n

z b Cl. e,.
i=1 j=itr 9 MI ]

eta = 100 (4.4)
n n
- L z C.. e

i=1  §=1 B

where, Cij = the 13th element of the comparison

matrik which has been rearranged
to conform with the attraction
scale defined f;om (3.9);

C = the number of times site i is in-
ferggg*;gre attractive than site j3;

e., =1 1if Pij # -1.0 (missing data)
0 otherwise.

Eta is the ratio of correct inferences to total inferences. It 1s com-

puted by counting the originally inferred comparisens (Cij) for which

the inference is consistent with the final scale.

¥

Iy

s
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Stated Attraction .

=3

The derivation of- an ordinal attractioﬁ scale from the

- 7

stated preferences of skiers is very similar to that for revealed pre-
ferences. This study will use an algorithm developed by Ewing (Ewing,
1971) called Pair Comparison Preference Analysis (PCPA). Various as-
pects of thas algorlthm:zelated to the construction of matrites and the
derivation of ordinal attraction scales are very similar to Ross' method.

The major differehce is that PCPA is designed to derive attraction mea-

sir !
sures from individuals' rankings of sites, whereas Ross” algorithm is

designed to derive these measures from individuals' spatial choices.

&

Hence PCPA is a more expedient method for aﬁgTyying the stated attrac-
w

tion data.

f

The first step in derivinggfn ordinal stated attraction

rankings into (n{n - 1)/2)

hY

scale 1s to decompose skiers' preferenc
paired comparisons. Each compares the attpactlon of any two sites.

The (ij)th cell of a comparison matrix is incremented by one each time
the pair comparison

.

-

appears. .

After all rankings'have been examined and all inferences

made, a proportions matrix is constructed using the formula outlined an

+

(3.9). No adjustment for spatial bias is necessary 'since cach skier

5
PaPAY



has been asked to "frlter out" the effect of distance on his preference

O
PR

judgement.

T
i

Finally, an attraction measure is derived for each site.
This is accomplished by deriving a scale which is consistent with data - *
in the proportions matrix. Each row of the proportions matrix is summed
N
and tped divided by the number of wvalid entries in the row. The ski
sites are then arranged }n ordinal positléns according to their relative

values obtained in this scaling procedure. Therefore, an ordinal attrac-

tion i1ndex of stated site attraction can be defined as:

n

([ e W]
)
ae)
[N
.
o
-
)
3

N~ 3
=
®
"R
(=]

where, P11 = the proportions of times site 1

e is inferred more attractive than
’ Q
site j;
, .
e, =1 for all P .s # -9.9, when -9.9
i3 1j .
o indicates 'no comparison between

L]
site i and site j.
3 )‘
* 0 otherwise. f
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Derivation of Interval Attraction Scalgs
o ” ’ ' ’
An attraction scale having interval properties can be con>~ -

-

[y

structed by employing an alternative approach to scaling both of the

- '

proportions matrices constructed above. This general fechnlque is known
3

S i

as multidimensional scaling. For ‘a more comprehensive review of these
]

techniques and various' applications the reader is referred to.Shepard,

Romney and Nerlove (Shepard, Romney, Nerlove, 1972), Goliedge and Rush-

¥
ton (Golledge and Rushton, 1972), Green and Rao (Green and Rao, 1972),

©

Y

and Green and Carmone {(Green and Carmone, 1970). *

i Gon51d¢r the properties of each Plj in the proportions
matrix.: A high Plj score indicates that for mqst skiers site 1 was
more attractive than site j. Conversely, a low Pij score reflects that
for most skiers site j was more attractive than site i. As Plj values
approach .5 there.ls more disagreement over which of'the two sites is
more attractive, suggesting that the attraction values are becoming
more similar. A proportlo? of .5 can be regarded as the maximum simi-

larity between two sites' attractions. By subtracting .5 from, any cell

in tlg proportions matrix, a measure of dissimilarity in the attraction
o ag t W

-

.
of two sites can be obtained. Hence, a dissimilarities matrix can be o

constructed using the formula: jﬁ*
- *'v‘ *
. D. = |p - .5 (4.6)
' 1] 1]
- .

a

X
-

£



between a row and column sjite. As Dij approaches 0.0, the two sites

can be thought of as being closely located on a one dimensional scale of
‘attractlaﬁ. As Dij approaches .5, the resorts are farther apart on the «
one dimensional scale. Multidimensional scaling is designed to recover
this scale from information provided by the dissimilaritlés matrax. It
does this by deriving a one dimensional configuration of points, re-
pfesenting~the ski sites, such that the distance betwesan any two points
on the derived scale is a function of their dissimilarity measure ob-

tained in (4.6). .

The multidimensional scaling algorithm used in this study

is SSA~1, contained in the program MINISE2}~developed by Guttman, Lingoes

Y

and Roskam (Roskam and Lingoes, 1970). The basic input for the algorithm
the dissimilarities matrix constructed from (4.6). The procedure seeks

a configuration of points such that the interp01ng,distances between

»

the points are a monotonic function of their dissimilarity measures.

o 1

The method obtains a configuration having the fewest number of dimen-

sions while sti1ll maintaining the highest degree of monotonicity be-

[l
N

tween interpoint distances and dissifnilarity measures. The researcher

"
S i

can confine the solution to as many or as few dimensions as he wishes.

: ¢ . -
Normally, as d%mensionallty decreases the degree of violation of the
h - a9
original dissimilarities measures increagbs. Obviousdy, it is possible

]
{

to,represent n points in n - 1 dimensions without any violation of

B

monotonicity. >

»

Using MINISSA, an ainterval scale will be constructed for
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]

both the revealed attraction proportionsy matrix aﬁa the stated attrac-

\

%

tion pgoportions matrix. The solution will be confined to one dimen-
sion because the data in both matrices express gohominance relationship
between-pairs of row and column resortsuand dominance judgements, by
definition, occur on a unidimensional scale rather than in a multidimen-
S10nal space. This unidimensional solution can be interpreted as re-
presenting an interval scale of site attraction.

The degree to which the derived interval sgales accurately
reflect the data on which thgf are based can be assessed by computing

. % f
Kruskal's Stress Coefficient (Kruskal, 1964a; 1964b).

1/2
1] (4.7)

where, Sl Kruskal's Stress Coefficient;

- dlj = the interpoint distance between

site i and site j in the configura-

, tion produced;

o)
) dlj = a real number monotone with the
7
RIS
. — original dissimilarity between site
. @ 1 and site 3 (from 4.6) such that
A N
. d > d hene .. > 93, _:where
i3 K1 whenever Blj K1
813 1s the original dissimilarity

. o, measure between site i and site 3.



The stress coefficient is the normalized residual variance
} . , . .
from a monotone regression of configuration interpoint distances and the

original dissimilarities measures. Computing stress involves three
p

-steps. First, interpoint distances (dlj) are systematically varied to

compute a line of best fit between the distances and the original dis-
similarities measures (Bij). Second, monotonic transformations of the

Pad A .
distances (d,.) are computed such that 3 . 2 d when d3,. » 9, .. Fin-
13 1j kl ij kl

ally, the differences between the distances and the monotonic transforma-

tions (disparities) are computed. Summing all such differences provides

. bl »
a measure of raw stress which, when normalized to accodmmodate uniform
N aq

stretching and shrinking of the configuration, results in the formula-

tion presented above. - -

v
A

Values of stress range between 0.0 and 1.0. Kruskal sug-

[y
o

gests the following evaluation of goodness-of-fit.

TABLE 4.1

Evaluation of Kruskal's Stress Coefficient

.2 Poor
.1 fair o
.05 Good
e \/’
.025 - Egpellenp

.0 Perfect
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Explanation of the Attraction Scales

At the basis of“the spatial decision-making process is a

mental search conducted by each individual to identify the one spatial

alternative from all those available which offers him the maximum amount
of spatial utility. Since it is postulated that the attraction of a

=
particular site is related to the in situ properties of the site, an

analysis of site attraction is essentially an attempt to shed light on

what theseiproperties are.

In order to accomplish this it is necessary to first sug-
gest candidate propertie$s to be tested and second, to measure the oc-
currente of these candidate properties at each site. These steps of
suggegtion and measurement can be carried out by the researcher or the
skier. Hence, there are four possible combinations of suggestion and
measurement available: '

1. The skier suggests and measures

2. The skier suggests and the researcher measures

3. The researcher suggests and measures

4. The researcher suggests and the skier measures.

The first combination 1s rejected for two reasons. Logis-
P
tically, 1t was felt that an epen-ended questionnaire necessary for
suggestions would not be as successfully compléted by sampled skiers N
as one with very definite questions. Also, there is a strong possibi-

lity that a skier might combine a number of variables into one factpr

and then score the factor. However, this factor might appear very in-

v



b

frequently because other skiers might combine different variables. The

second dombination was rejected on the conceptual argument that there is

no reason why a researcher's ability and method of measuring site proper-
ties would have actual behavioral significance. fThe third combination

was rejected on the same argument. The fourth combination was accepted
’ - L

on The basis that, with the aid of a preliminary questiocnnaire to deter-
(i’ ‘.

mine important ig_sffu variables, iEJprovided the most viable logistical,

meﬁhodological, and conceptually justifiable solution.

»An initial survey was conducted among a small group of

skiers. Each was asked to list the site variables he considered impor-

.
* /
/

tant in a decision of where to ski. There were eight responses in which

eleven variables were cited with varying frequencies. Table 4.2 shows a

o

list of these site characteristics and the frequency with which they

‘

were cited.

From this list crowding, verticle drop, digtance, price,
and number of slopes were selected to be included in a questionnaire

to be administered at each ski site. Familiarity was added as a pos-

sible explanatery variable in situations where a skier had only at®
g Pl 5

. . ¥ .
tended one or two ski sites but was familiar with an additional five
| ; )
or six more. Consultation with some expert skiers led to two addition-

al variables being added: quility of slopes and microclimate (a catch-
all for the general climatic conditions associated with each resort).

The final list, with clarifications where necessary, is presented in

~

Table 4.3. I

e ——
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Table 4.2

.

A List of Candidgte Site Characteristics

and the Frequenéy of Mention

Characteristic
Crowding

Vertical Drop

" Snow Making Equipment

Distance

Tow Ticket Price

Number of Slopes

Size of Mountain
Orientation to Sun

Regional Clim;tlc Conditions
Apres-Sk{VActivities

Size of Resort

R S e e e o

E

6

7

Frequency Cited

~f
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Table 4.3

Final Site Characteristic List

LR

Crowding
Tow Ticket Price
Variety of Slopes (number and kind)

Length of Runs / p

Accessibility (the time it takes you to travel from your .
,Qo e to the resort)

Familiarity‘
.- ) R
Quality of Slopes (for example, grooming, absence of ice, etc.)

. . . !
Micro-Climate (for example, windiness on slopes, temperature, exposure)

.-
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Each skier surve&ed was asked to indicate for those sites
he was familiar wit%* each site's score on the above eight variables. ’
This was éone on a s;ale of one to a hundred where one signifies a small
amount of the var;able being scored and one hundred a large amount of the
Avariable.* The final score for each site on each of these variables 1is
:

assumed to be an average of these indivi@ual scores, defined by

7

n
L 1% .
. U - (4.8)
v ) whére, Gy = the sc;re of variable k at site j;
) ixkj = the ith person's scoring of variable
. k\at site 3;
n = the number of people-scoriny§ variable

k at site j.

Hereafter, these scores will be referred to as perceptual scores.

A statistical explanation of the derived scales of re-

vealed and stated attraction will be accomplished through standard step-—

*

%

' Familiarity is defined in this study as the union of two groups of

resorts for each individual: those resorts

and those that he has a "working knowledge" of. .

b

.4

(

\where the individual has skied,




wise multiple regression. The attraction function.is assumed to have the

1

form as indicated in (1.5). This has an additive linear form. The de-

pendent variables will be takeg as attraction scores for each site. 1In-
-

dependent variables will be taken as the perceptual scores calculated

according to (4.8). Through regression, variables will be identified

on the basis of their ability to significaltly reduce the amount of un-

explained variance in the attraction scores. The method will also be

used to calculate variable weights as defined by wi in (1.5).

)
From the Qbove di;cussion two sets of data are necessary:
one which relates to revealed and stated p}eferenées of skiers fof dif-
ferent ski sites, and data reflecting skiers' perceived scores of re-~
sorts on the eight site variables. The stated preference data and the
perceptual scores were obtained during the 1973 skiing seéson in Vermont.
Skiers' at 23 of the 28 sites were randomly asked to fill out a ques-
tionnaire securing this information. Table 4.4 shows the number of
skiers sampled at each of the 23 resorts. These figures are indicative
of the relative number of skiers at each of the sites. The-remaining
five sites were not surveyed for three reasons: sampling was not al-
lowed; there was an inadequate sample basg; or the weekend during which
samplhgq was supposed to take place was not representative of the gen-
eral skiing conditions dﬁring which the remainder of the data was col-
lected. Methods. for collecting revealed preferenﬁé infprmation were

) .
discussed in Chapter 2. 4 27

o




Table 4.4

The Number of Skiers Sampled at 21 Ski Sites

Site

Bolton

Bromley

Burke
Carinthia

Glen Ellen
Haystack
Hogback

Jay

Killington

Mad River Glen
Magic

Maple Valley
Mount Snow
Okemo

Pico

Pinnacle
Prospect
Smuggler's Notch
Stowe

Stratton
Sugarbush (partial sample)

\ )
Number of Skiers Interviewed

25
27
.16
10
20
16
16
27
37
20
27
13
25
32
21 -
7
10
28
25
25 &
14

total 441
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To ensure. a representative sample, all data were collected
on weekends, since a weekend skier was felf to be more representative of

the general skiing public, and all data were collected under approximate-

ly the same skiing conditions.

N

Summary
This chapter has been designed to do two things:

<
1. Acquaint the reader with the various techniques which
) ,
will be used to derive scales of site attraction, and
explain those scaleg.

2. To describe the data collected.

The following chapters describe the analysis designed to tackle the pro-

blem outlined in Chapter 1.

N
Nt e

_,r iy

c .

et oo ma—— v—- =
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Chapter 5 THE DERIVATION OF SITE . o o

ATTRACTION SCALES
i

A} ©

In this chapter two scales of site attraction will beé con-

t

structed and will yield attraction measures for each site. As discussed
earlier, the two scales will be constructed using different sources of
information on the relative attraction of ski sites. The first scale

i N
will be based on skiers'' rankings of sites. The second scale will be

derived from the revealed preferences of ;skiers.

Stated Site Attraction

4

Skiers were asked to rank all ski sites that they were
familiar with in order of preference*, a§ghf all sites were equidistant
from them. Hence, each skier's ranking was decomposible into (n(n - 1)/2)
comparisons of the ordinal utility of pairs of sites. Since distance
had been held constant, each pair comparison was a comparison of the
attraction values of each respective pair of sites.

These pair comparisons of attraction values are aggregated

. by incremeﬁling a comparison matrix in which each cell refers to the

number of times the row site (1) was inferred to be more attractivé than

the column site (j). Each time a pair comparison of the form Ai > Aj

a -

T
’

* The word preference was used in the questionnaire since it was
felt to have wider exposure than the word utility.

4




'6‘

1s made the (13)th cell of the comparison matrix is incremented by one.

Each cell in the comparison matrix can be expressed as a

proportion of times the row site was judged more attractive than the ’ -

column sites. In thisd study 363 skiers ranked ski resorts on the basis

8 * "

of preference. The proportions matrix constructed from these rankings 2

1s presented in Table 5.1. The value -9.9 indicates that no comparison

)

were made of that pair of sites. This cendition can arise from the

_/

situation where neither of the resorts was ever ranked by any sklgf.
€ /‘

Table 5.2 shows a matrix reflecting the number of times
any row and column pair were compared. This matrix gives -some indica-

. - .
tion as to the sample size upon which each proportions score 1s based.

Certain inferences can be drawn from these proportions

scores for diffecrent pairs of sites. Any attraction proportion can

- v

range between 1.0 and 0.0. A cell with the value of 1.0 signifies

that the row sk1 site is always regarded as more attractave than the
columif” ski site; convor;ely, 0.0 means that a row site 1s always re-
garded ag less attractive than the column site. Only 13 percent of

the proportions matrix (Takle 5.1) contains cells whose values are

-

either 1.0 or 0.0. 1In the remaiw{ng cells skiers were never ,completely

consistent with one another in their judgements of the attraction of
N

pairs ofs sites.

v
1

This 1nconsistency can arise from two sources. First, and

most obviously, inconsistency between individuals can arise from inter-

’

~ .
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Table 5,2

Sample Size Matrix, Stated Attraction

[

1

¢ ‘ '

1 2 3 &4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28
R L

- 3

Bolton - 1. - ~ B .
Bromley 2. 23 -~ N ) ’ P
Burke 3. 9 15 - e . o .
Burrington Hill 4, 0 3 1 - . .
Carinthia 5 0 21 3 3 -
Glen Ellen 6. 38 79 23 ¢ .7 -
Haystack 7 8§ 76 5 '3 19 31 -
Hogback -8. 3 36 &4 5 15 8 41 -
\ Jay ~ 9. 32 51 29 O 3 65 27 7 -
Killington 10. 45 156 33 -3 20 129 84 40 84 - .
Mad River Glen 11. 34 74 19 1 8 105 32 '16 56 119 - < o o
. Magic 12. 8 76 6 O 9 35 41 -17 21 71 34 - .
Maple Valley «%3. 5 20 4 3 8 2 17, 15 4 2§ 5 9 - s .
Middlebury l4: 14 16 9 O 0 32 8 4 21 38 25 8 2 =
Mt. Ascutney 15 5 19 4 0 1 16 11 12 9 27 1 10 3 & -
Mount Smow 16. ,33 150 24 * 57 24 100 95 52 69 206 95 68 24 22 24, ~ N
Mt. Tam 17. 8 38 7 0 7 20 26 18 13 44 18 13 11 7 44 -
Norwich University 18. 10 5 4 0 1 12 © 1 6 14 15 5 ©0 7 2 10 5 -
Okemo 19. 14 65 13 3 5 44 33 25 22 90 46 34 15 19 15 76 22 4 -
Pico 20. 20 70 14 1 8 62 36 16 41 110 51 38 10 22 11 82 15 & 47 -
Pinpacle 21, 4 1 4 0 O 6 O O 2 8 6 O O 6 1 1 2 6 3 5 -
Prospect 22, O 13 2 O 4 5 8 6 4 10 4 7 1 2 3 13 1 1 2 3 0O -
Smuggler's Notch 23. 34 48 15 O S 63 26 8 51 79 55 19 1_17 13 66 7 &4 24 37 1 3“‘1
Sonneberg 24, 1 1 0;0 1 2 1 o0 ©0 1 2 1 o0 ¢ 1 2 o0 ¢ 1 1 6 O %1 - v
Stowe 25. 55 137 32 4 22 123 72 35 91 209 122 58 20-37 22186 36 17 75 91 8 8 98 1 -
Stratton 26. 25 137 19 3 22 79 77 42 49 154 81 74 24 17 17 154 37 7 67 65 2 11 48 1 1446 -
Sugarbush 27. 36 98 18 1 9 114 42 19 68 156 107 44 3 .31 18 133 25 15 49 57 8,7 63 2156 105 -
Suicide Six 28. 6 9 5 _3 0 9 4 4% 7 15 1L 6 O 5 8 13 3 3 5 8 3 3 6 1 12 7 13 -

Ay
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‘ personal differences in skiers' preferences for different combinations

of site variables. For example, same skiers may prefer long runs and

high quality hills whereas other skiers may simply prefer;a lack of

. e v crowding. Such differences would presumably change attraction rankings

for different individuals. A second, bu# less obvious source of 1incon-
sistency comes at the intrapersonal level, specifically, from skiers' .
o} ; s .
winability to accurately discriminate between ski sites whose attraction
° \ 2 . , .
values are very clpose on a unidimensional scale of attraction. For ex:-
ample, there may be ¢wo sites whose scores are very close; some skiers;>

may judge the first site more attractive whereas other skiers may judge

the second site more attractive. However, as resort attraction differ-

~

-

ences become more apparent greater gonsistency in judgeﬁghts should

oCcCHia Af

In constrﬁcting the comparisons matrix these individual .
. differenceé in preference and perception are smoogped over to allow the
¢ . construction qf an average attraction écale. Thus pioportion.scores
. which are neither zero or one would be expected to occur simply be-

cause not every skier has the exact same ’attraction function for as-

t
signing attraction values to sites or the same discrimination between

-

1

very similar sites.

]

€

It is the purpose of this analdysis to derive a scale.oﬁ

°

. attraction from data in the pg%poffions matrix. Thus,.it is of interest

B -

R to examine the metric structure.of the proportibns matrix presented in

Table 5.1. If attraction is an important element of spatial choice be-

‘ ‘ | f.
- ~ :
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havior and if, in choice behavior, people are actually responéing to the
) ~
attraction they perceive ski resorts to have, it wowld be expected that

each ski resort could be ranked on the basis\of its attraction such that C)
all resorts with lesser amounts of attraction would be ranked lower than
itself. This property associated with placing a resort in a ranking of

other resorts such that the attraction proportions of the resort are

greater than .5 for those resorts ranked lower than itself and less than

.5 for all resorts ranked higher than itself is described as a transi- | N

tive relationship.

<

o
<

° If a small degree of intransitivity occurs in the propor -
tions matrix it suggests that all individuals have specified the same

general attraction function and that this simple attraction function

£ : . - .
can be{represented by a single scale. However, if a large number of in-

transitivities occur, it suggests that a number of different attraction
functions have been aggregated in constructing the comparison matrix. “

In this case_it would be necessary to derive more than one'attraction

scale to explain the proportions matrix. Therefore, it is necessary to

determine the degree of intransitivfty contained in the proportions ma-
trix. - A
The smallest number of ski sites in which intransitive re-

n

. . S S .
lations can occur is three((for example, ij Pkl, plj' where ij is

the proportions of time j was judged more attractive than k).° If the

3 )

members of one of these triplets are intransitively related they are

1
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termed a circular triad. The more circular triads that are observed

in the proportions matrix the further the -matrix departs from being ex-

o >

j ’ .
planable by .4 single attraction function. The number of observed cir-

v
r

cular triads can be expressed as a percentage of the total number of
triads.of the 28 ski sites. In the proportions matr}x in Table 5.1, only
1.8 percent of all possible triads were observed to be circular, This

small degree of intransitivity suggests that the proportions matrix has

a strong ordinal structure.

-

Derivation of an Ordinal Stated Attraction Scale
[~ 2

An ordinal attraction scale can be constructed using infor=>

nmation in the proportions matrix. The ranking algorithm, as described

-

by Ewing (Ewing, 1971, pp. 98-99), used in PCPA derives a rank positioh
for each site by summing all proportions values for each site. Because S
the method would naturally place sites with missing data cells low in - ‘

the ranking, the procedure compares two sites at a time and derives

a

relative rankings for those two sités from only sites which they have

~_ .
common proportion scores for.

a

The ranking of 28 sites using this procedure is shown in
Table 5.3. The scale, with a few exceptions, shows that larger sites

such as Stowe, Jay, Sugarbush and Xillington are the more attractive’

¥ -
* b

- e - f e Ty z—a}
resorts, whereas, smaller resorts such as Carinthia, Hogback, and M&: ;

|

Tom are less attractive resorts. - N
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/ E
Table 5.3
Ordinal Stated Attrpction Scale )
' N
Rank Resort
Most Attractive 1 Stowe
' 2 Burke i
3 Sugarbush
¢ 4 Jay 2
o 5 Pinnacle
6 Killington,
7 Mad River Glen
- 8 Glen Ellen
9 Stratton
10 Smuggler's Notch
11 Pico” ;

v 12 Magic
13 Mount Snow

14 Bromley L
15 Bolton
N 16 okemo : ’
Q : 17 Middlebury

18 Haystack
19 Mt. Ascutney
20 Prospect
21 Maple Valley

. 22 Hogback i
) 23 Carinthia -
24 Mt. Tom
25  Suicide Six .
: 26 Sonneberg
27 Norwich University ' P ‘
Least Attractive 28 Burrington Hill



Derivation of an Interval Stated Attraction Scale

oy

An interval attraction scale is constructed using the pro-

o

portions méyrix information. It is necessary to convert the proporticns
matrix to a dissimilarities matrix using the formula given in (4.6).
Howeyer, before this conversion can be made, certain modifications must
be made in the original proportions matrix to ensure that a meaningful

scale is obtained.

¢« The first modification is to remove as many missing data

cells as possible without substantially lowering the amount of informa-

T

tion in the resulting matrix. Upon closer-ifispection of the proportions

matrix (Table 5.1) it is clear that most missi;g data cells (those having

a value of -9.9) are associgted with a few’resorts; namely, Burrington

N

@

Hill, Norwich University Ski Area, Prospect, Pinnacle, and Sonnebufg.

"By removing these rows and columns from the proportions matrix the a-

©

mount of missing data is decreased substantially while the amount of

-

\

information lost is kept at a minimum. : 7

- .‘1 il . n

4 v

A second mddification is to remove those rows whose pro-

portions scoré&s-have gaén determined on the basis of a very small sample

~

size. This modification is especially necessary for those small ski
v

sites which were sampled but have proportions scores based on a very

/
) P

small number of judgements. In thesg_gases’ﬁﬁe proportions scores are

Y —

probably not based on a comparison qf attraction values by skiers at °
. T an ¢ //
. N N — e

different sites but rather a comparison of attraction valtes by skiers

at only those sites. Without this "cross-comparison” the derived

o

L4
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2

In cases where resorts weren't

—a

scores may very well be overestimated.

sampled and their proportions scores are based on a small sample,§ize of

skiers at other sites, underestimation of dttraction values will pro-

bably occur. However, there 1s no way to prevent this.

r
~

Using the above criterion, Prospect and Pinnacle (both sam-

pled and both having proportion scores based on a small number of Judge-

1
Pl

ments) are removed from the matrix. The final proportions matrix from

which an interval attraction scale is to be derived contains 23 ski re-

1

sorts. The dissimilarities matrix is presgpted in Table 5.4.

This dissimilarities matrix is used as input for SSa-1. A

.

one-dimensional scaling solution is sought. This solution is presented

in Table 5.5. The scale can be interpreted as .an interval site attrac-

tion stale for the 23 ski hills. The goodness of fit measure, Kruskal's

o
3

Stress Coefficient, is 0.368, indicating a relatively large amount of

residual variance from the regression of. configuration interpoint dis-

.
\

tances and input dissimilarities méasures.

ks .

The large residual,departure from monotonicity might lead
. 53

o I

one to suspect that the algorithm has not been able to reliably produce

a spatial representation of the numeric#&l structure in the dissimilari-

ties matrix. However, such a conclusion may be inappropriate for two

1

reasons. : \ ’ .

- K\:A ,) ‘ K . . L.

First, Kruskai‘s Stress Coefficient does not necessarily

t

measure how well a scaling algorithm, such as SSA-1, has produced a

t .

4° —

at
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Table 5.4

Dissimiliarities Matrix, Stated Attraction
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.41 0.33 0.35 0.05 0.00 0,50 0.30

0.07 0.01 0 35 0.30 0.14 0.23 0 26 0.32 0.12 0 17 0.09 0.23 0.03 0.03 0.03 0.32

0.10 0.16 0.21 O.
0.21 0.19 01000
0.30 0.31 0.09 0.

Mount Snow 15,

Tonf 16.

Mt.

17.
18.
19,
20.
21.

Okemo
Sugarbush 22,

+ PrLco

Smuggler's Notch

Stowe
Stratton

0 14 0.08 0 32 0.04 0 21 0.31 0.07 0.12 0.06 0.09 0 38 0,09 0.21 0.16 0.36 0.11 0.12 0.04 0.25

0.18,
0 33 0.27
0.00 0.17

4 0.06 -
.50 0.21 0.42

0.2
0.5

0 39 0.15 0.42 0 17 0.20
0.12 0.19 0.17 0 10 0.25

3
1

x. 23.

Suicide Six.

0.12
5 0.50
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- Table 5.5

Interval Stated Attraction Scale

A
Attraction
0 Value Resort ‘ &
. ¢+ Most Attractive 100.00 Stowe
. 85.35 Burke
73.82 Sugarbush
62.63 Smuggler's Notch
59.25 Jay
...50.71 Killington
43.04 Mad River Glen
' 37.70 Stratton
R 35.37 Glen Ellen -
17.38 -Pico
11.24 . Bolton v
9.46 Magic ’
5.60 Mount Snow
-0.47 Bromely
-4.89 Okemo
-20.18 Middlebury
> -30.50 Mt, Ascutney o
' 7 -46 .32 Haystack ] )
-63.33 Suicide Si% = 7 ‘
P : -69.87 - Carinthia
-88.10 Maple Valley
-97.36 Hogback
Least Attractive -100.00 Mt. Tom T

'

'Kruskal's Stress Coefficient: 0.368
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spatia§ representation of the dissimilarities data. In one study,

Sherman and Young (Sherman and Young, 1968) examine haw well a scaling
s '
algorithm could reconstruct a known configuration when the rank order

of error-preturbed interpoint distances were used as input instead of

normally used error-free interpoint distances. In doing so they also

examined the semsﬁtivity of Kruskal's Stress Coefficient to different
"

nunbers of config#ration points and amount of error in the interpoint

distances. 20 two-dimensional confiqurations were constructed from

various combinations of number of points and amounts of error. For each

.

configuration the product-moment correlation between the n(n - 1)/2 dis-
¥ . .

g

°

tances in the true configuration and those in the reconstructed config-
uration was computed to determine the degree of metric reconstruction

of the true tonfiguration. Kruskal's Stress Coefficient was also com-

o

puted to deterqine the degree of gamodness-of-fit of the nonmetric model

to the error-preturbed distances. In one of the cases, .distances were

« &
distorted between 30 points by about one-guarter of their total amolnt.

a

Kruskal's Stress Coefficient was .2207 suggesting a poor récovery using

Kruskal's ows criteria outlined in Table 4.1. _However, the product-

moment correlation between interpoint distances in the true configura-

B

L
tion and the configuration derived under these circumstances was .9512, -

indicating that the algorithm was able to recover'the metric properties
!

of the structure underlying the error-perturbed da%a, What this seems

-
.

to indicate is that while stress may be moderately high it does not

necessarily imply poor recovery when a large number of points are in-
1

'
¥ ¥

volved and/or/there'is error associated with the input data. Further-
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more, 1t should be noted that these results are from a two-dimensional
configuration; a one-dimensional solution would prcsumablxbhave greater
stress associated with 1t. Thus, the measure of stress from the étated
attraction scale, while moderately high, is not a necessary indication

of poor recovery since 23 points are involved, the input measures con-

v -

tain a reasonable amount of error from inconsistent judgements, and the

solution is unidimensional.

A second 501nt related to the overall guality of the de-
rived configuration 1s that the solution is interpretable. Shepard
(Shepard #»1972) has suggested interpretability as a relevant considera-
tlgn in determining and assessing dimensionality. There is little doubt
that the derived scale bas an intuitively appropriate structure. l‘f"ow‘L

— -~

ever, the exact nature of this structure will be discussed later.

~ w®
.

ghe ski resorts' positions on the ardinal scale have been
very well preserved on the interval scale. Spedrman's Rank Correlation
Coefficient computed between the two scales is .968. This i1s signifi-

cant at the .005.probability level.
n

,As stated above this scale seems to have an\lntqitively
appropriate structure. Thé large, well developed resgrts such as Stowe,:

Sugarbush, Killington, Jay and Smuggler's Notch have relatively high at-~

8 fa

traction values. Slightly smaller, southern resorfé such as Bromley)

[

Magic, and Okemo have moderate attraction values. Finally, the small,

9

less developed hills like Hogback, Mt. Tom, and Maé&e Valley have the

3
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Depad a{"

lowest attraction scores.

N

The accuracy of the scale, it must be remembered, is highly
L4
dependent on individuals' abilities to successfully filter out the*ef-

It
"

fect of distance in their preferential judgements. If not, the derived
L i \

o
a '

sgale would not only reflect site attraction but same effect of the spa-

tial arrangement of skiers and ski sitles. o

It is of interest, then, to assess the extent to which the

i

final scale is free of spatial bias. If the final attraction values
© ;

are a combination of site attraction and distance, it would be expected

that the final values for each site's attraction would be related to
that resqgt's accessibility. Because aOiFSSlbillty is positifely re-
lated to utility oy preference, it would be e;;ected that there should
be a positive relationship between accessibility scores for a resort

and its deraived attraction valge.

i

The simplest way to assess this relationship is. through

&

\Sfrrelation analysis. At the aggregate level the coefficient of deter-
. .
mination between sites' average accessibility scores, as scored by

skiers, and their derived attraction values is -.807. This indicates

that there is a rokg invefse'relationshlp between accessibilfty and

. \ '
attraction scores.

»

The correlation of aspects of human behavior occuring at
the individual level but beine measured at the aggregate level may be

spurious (Robinson, 1950). 1In an aftempt to minimize such ecological

'
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- H
‘ correlation, thas relationship is dgain tested but at the individual
A [

2 ™

level. Skiers were asked to score each résort on its degree of accessi-—
bility. 1798 accessibility scores were collected for the 28 resorts.

Each accessibility score for a resort was given the corresponding attrac-

t ;

|

L . .

| tion value for that resort. The attrdction values were then regressed
‘ v

t

|

|

. . . ! 2 . :
against the accessibility scores. The value of r~ for this regression
a !

3 ‘ ‘ ' - “
was -.09 suggesting an almost nonexistent relationship between™the de-

rived attraction scores and individual site accessibility scores. It

. ‘ Y
can be coneluded from this test that the attraction scores are reasonably

[ L

* 4
The General Nature of the Stated Attraction Scale

>

i N
The positions of ski hills on the attraction scale is very

e ™

interesting. 1In general, those sites:with the largest hills have high

site attraction. This is the case with Stowa, Sugarbush, Klllington

and Smuggler's Notch. Smaller hills“like Mt. Tom, Hogbac:k: and Mdaple ™~

e

|
|
free of detectat\le spati.al bias,
|
|
|
|

Valley have low attraction 'value;L., Sites with a high degree of develop- '
£
ment, i.e., many slopes and tows, large chalets, ‘eEc.,hhave high attrac-
o a [P ¢

tion values. Q’I‘wo notable cxceptions are Burke, having moderate develop-

| . Y, ment but high attraction, and Mt. Snow which has the’.afrea'test amount of
| K . T

b development in both skiing and mnonskiing @Ct]Vlt‘leS. of any Vermont re-

| i) xa -

&

I3 J
. tT sort, but only moderate attraction. )

t
-

A .

Northern ski areas tend to have higher attrattion v'alues(
H

¢ 0 '

Y
7

N " ™
than more southern resorts which tend to have modcra}te to low attractiepn

9 values. Such locational characteristics have a crucial bearing on the
> ° N 4

. .
.
. '
.
. 3

e

s A W

.
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degree of'crowdir‘ﬁff6ﬁnd*at‘the~resert57~—Mgstgsoui:her_nﬁx:gggggg‘g;g__¥‘4v__kﬁ¥_;_ﬁ_4
3
much more accessible to the New York-Connecticut-Massachusetts ski mar-

ket than more northern resorts. \

> ! -
- ¢/

Resorts which were not surveyed tend to have moderate to
low attraction values. This is the case with Middlebury, Ascutney,
‘Suicide Six and Mt.'Tom. This is to be expected since skiers who would
presumably judge these gites to have higher attraction would be those
skiers at the resorts and the preferences of these skiers cou}d not. _be_
sampled. -

Reévealed Site Attraction .
< A

- A Scale of attraction has been produced using the stated

prefereﬂcesiof skie;é égr«skiisites. A second scale of site att;action
can be constructed using the revealed préferences of skiers for ski
‘sites. The method used in this section of the analysis 1s the Ross
methrod discussed earlier. Discussion will concentrate on three points:
various assumptions made by the Ross method and the sensitivity of de-
rived attraction scales to these assumptions; distance constraints
placed on allowable revealed preferences'and their effe®t on derived
attraction scales; and, finally, the derivation of ordinal and interval

attraction scales.

Assumptions of the Ross Method .

L+3
The Ross method makes two assumptiong~which appear to be

violated in certain cases by individuals' behavior. It is the purpose




of this section to assess the extent to which such violations would af-

fect scales of attraction derived by the method. "

First, the method assumes that a skier can accurately dis-
criminate between differences in the distances from his home to alterna-
tive ski resorts, tirrespective he amoynt of difference., 1In nany cases
the difference 1s very great znd 1naccuracy would rarely ocggf. However,
there are situations where the differences are very small and inaccurate
judgements may occur often. For/gngple, a skier can tell that a re-
sort 10 mi1les from his home is closer than a resort 100 miles from hais
home. It would be much harder for tﬁat skger to accurately judge a re- i
sort 99 miles away as being closer than a resort 100 miles away. If a
resort 3s not a "noticeably closer” alternative, then any inference about .
1t berng less attractive than a mere distantly chosen alternative would

be erroncous, since the skier would not, in his own mind, be sacrificixg

more travel effort for morc attraction.

I

To alleviate this possible source of error, the comparison

of attraction values are made only between resorts which are "noticeably

-

closer" to a skier's origin than the site he has chosen. The amount of

-

s
distance which places alternative resorts nhoticeably closer to a skier

¥

is expressed as a percentage of the total distance the skier travels
to the site he chooses. This amount of distance 1s referred to as a

"qust noticeable difference" (IND) of distance and 1s given a value of

10 percent in thias study. Under such constraints, pair-comparison infor-

3

mation 1s used only 1f the site chosen 1s at least 10 percent further

1




K
i doesn't have perfect knowledge of all intervening opportunities. This

w
. o CF

*ig : <

. - e ]}

A sccoﬁanassqppgfbﬁkgf the method 1s that a skier has com~
b ! . v
L] ( é.
plete knowledge of intervening opportunitids between himself and the
®

chosen site. From this assyftion all intervening sites are inferred

than unchosen s;teé.

less attraclive since the %Skier "knew of them" yet elected to choose a
]

more distant site. 'Thia assumption, while violated 1n certain individual
4

s 1

cases, can be supported at the aggregate level. Certainly every person

J

14

knowledge varies from 1nd1v1du$l to 1nd1v1hudl and 1s related to skiing
experience, inforﬁatlon fields, etc. Whenever such a person doesn't

know he has passed a site, the site should not be inferred less attrac-
tive since the person hever actually compared the site's utility to
another's. On the béher hand, the assumption seems to have some sup-

port. If a person has passed the site by, there i1s a good chance that N
his not knowing of the site 1s related to 1t having a lower attraction
value than other sites which he does know. 1In fact, 1t seems plausible

that there 1s a strong correlation between a resort's exposurce to skiers
g

and 1ts attraction. Under thesc circumstances the i1nference made using
the Ross method is correct and, as more people are sampled, individual

exceptions to the proposed relationship between attraction and knowledge
) ’ |
have 1increasingly less significance on the final measures.

v |

I3

The effect of deriving attraction scales when incorporating
v Y

these two concepts of IND and knowing of intervening opportunities was

tested using 1informatgon gathered in the questionnaire survey described
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in Chaptér 4. Each skier interviewed was asked to give his h®me town

and list those Vermont ski sites that he was familiar with. The site

—_— e — — - —

where he was interviewed was assumed to be his preferred 51t;. Aﬁééaié
b

of attraction was derived using the origin and revealed preference in-

formation. This first scale assumes perfect discrimination of distance

differences (1.e. no JND) and perfect knowledge of all intervening op-

portunities. A second scale was derived with a 10 percent JIND

in which pair comparison information was used only if the site

chosen was at least 10 percent further than the unchosen sites. Finally,

a scale was derived with the same 10 percentngD requirement and with

the additional requirement that a site could only be inferred less at-

tractive than a chosen site if the skier had prior knowledge of 1ts

existence. Kenda%l's Rank Correlation Cocfficients were computed for

each pair of scales. These are presented in Table 5.6. The p051tions

of the resorts on the three scales are shown in Table 5.7.

H '

The result of this analysis shows that none of the assump-
A ]

tions cause scales to deviate greatly. As would be expeg;edJ the JND
and knowledge requireménts cause less coméarlsons to be allowed. The
JND craiterion affects resorts having the same general spatial positions
relative t? the sample. For example, Smuggler's Notch, Jay, Stowe,

and Burke‘ﬁave the same approximate locations relative to most of the
sanpled skiers who come from New York, Massachusetts, and Connecticut.

Without a JND requirement Burke is the least attractive of the group.

This ranking may simply be related to the plausible situation that Burke

v e




3 Table 5.6

| Kendall's Rank Correlation Coefficients for Pairs of
‘ Attraction Scales Produced Under Different Behavioral Constraints

-

with JND and

no with IND Knowledge
cqonstraints constraints constraints
]
no constraints - 4,869 .726
! Y
with JND constraints - ‘ .838
i ‘r B
. with JND
) and Knowledge -
constraints
F 3
L .
¢
| \ ’
] .
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Table 5.7

. — — a .
tions on 3 Attraction Scales Produced

“"Under Different Behavioral Constraints

Resort

Bolton
Bromley
Burke.
Carinthia
Glen Ellen
Haystack
Hogback

Jay
Killington
Mad River Glen
Magic

Maple Valley
Mount Snow
Okemo

Pico
Pinnacle
Prospect
*Smuggler's Notch
Stowe
Stratton
Sugarbush

W
no constraints

- P
Oy O\~ B

21
11

10

19

15

13
18 B

20

18

14

with JND
constraints

Iy A B e,

with JND and

knowledge

constraints

3
12
1
14
4
17
19
7
11
8.

6 o

20
15
10

9

v

©

21
18
2
5-
13
16




very little change and, in fact, Haystack, Maple Valley, and Prospect have the

is slightly closer to theése general regional origins than the other ‘ .
, 3

sites. When preferenca('é are revealed for the other three sites Burke

is always “inferred to be less-attract»ive:—-ﬂewever7vm{h{§ IND require— S
| N o

ment all four sites are relegated to tlre same "spatial Wfsltlm}

o i
these skiers, 1eav1m the actual comparison of attractivn va}:,um\tg ,‘

! 3
{
other skiers for whom some of the four are noticably cl‘bP{erl Und\er these

PR I
! PR
circumstances Bugdpe is positioned as the most attraétliycf of ﬁ?‘fe group.

)
T}{e knowledge criterion causes larger resorts' positions
to be; lowered on the scale, as evidenced by the positioning of Bromley,
Jay, Killiryxgton, Stowe, and Sugarbush on the tv(ro scales. However, the
i
knowledgescriterion appears to introduce more bias in the final ranking
than refine naive assumptions. To elaborate, usin’g this criterion small

resorts' positions would be expected to move upward,' large resorts down-
L)

ward, and moderate size resorts to remain more or leés stable. The
scale shows a much different situation. TILarge resorts like Bromle.y, .
Jay, and Stowe do move downward in the ranking. The smaller resorts show
exact same position regardless of whether the knowledge criterion is
used. Major positive differences in ranking are only associated with
moderate size resorts like Bolton, Pico, and Mad River Glen which have
be"en’essentlally\"displaced" upward by the large resorts shifting down-
o ' . "
ward. A good example of this is Bolton. 1In short, the only notable
change is large resorts being shifted downward. The absence of any

notable change in other resorts' positions, except as a reaction to large

1

)
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v]
resort change 1s indicative of the size bias. For this reason the know-

ledge requirement has been excluded from the final revealed attraction

analysis. The JND criterion 1s included since it has strong behavioral

L}
t

justffication. ) S

Distance Travelled and Revealeu pvreference Type

A very important relationship exists between the type of
preference revealed by a skier and the distance travelled to a ski site.
Preferences are being revealed, i1n the case of Vermont skiers, by a
variety of types of skiers. Some skiers are skiing just for the day.
Some are skiing for‘@he weekend, and some are skiing for longer than
théEx At the same time some skiers are coming from local origins, some
from intraregional origins, and some from extraregional qf&gins. All

of these preferences by different types of skiers coming from different

origins have been grouped, together. e .

>
It seems plausible that different kinds of variables are

affecting the nature of choices made by members of these different
groups. For example, what a day skier looks for in a ski site may be

entirely different than what a weekend skier desires. Presumably these

preferences will appear in the choice a skier makes.

By 1mp$$1ng a limit on the distance travelled by a skier
to a ski site, the preferences of certain groups of skiers can be ex-

aminegd. Shorter distances would allow the examination of day-skiers'

preferences. Longer distances would allow exékination of botgfday and

A



\

) «
. and weekend skiers. At the same time ;lery long distances would reflect

extraregional sKier trips. These trips would probably be shaped by many

factors in addition to skiihg. Since the explanation of such complex

choices is beyond the scope of thas study, revealed preferences of the
extraregional type should be excluded from the analysis. Thus, a limit
on distance travelled would perform two functions: 1t would allow the

examination of different groups of skilers and also exclude more complex

]
(. choice behavior from analysis.

The most preferable group of skiers to examine in the con-
L]
‘text of this analysis i1s day skiers. These skiers arc probably least

affected by extraneous variables such as gquality of accommodations, night-
A

l1fe, etc. Their choices areﬁﬁresumably—a result of the quality of

skiing at each site and 1t 1s this property that the study sccks to ex-

plain. As skiers come from greater distances the effect of extraneous

variables on choice becomes greater and the component in these choices

{

which 1s related to the simple quality of skiing becomes harder to iden-
tify. However, it 1s wmmpossible to determine which maximum distance
would best reflect the choices made hy day and weekend skiers, except

at an aintuitive level by using a method of trial and error.

o
r\ . ' v .\
by
/ Different ordanal site attraction scales can be dOerCﬁ‘

t
‘

/ by using different maximum distance criteria. Three values 'were selected:
120 miles, 180 miles, and 220 miles. An ordinal scale was derived for ) .
each valueuj The 120 mile value 1s regarded as a rcasonable maximum dis-

i tance for day skiers. The 180 and 220 mile values are designed to ex-—
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amine H:cal and regional preferences simultaneously. The 180 mile value
' »

has been selected to .include preferences from all local skiers and most

regional skiers; the 220 mile value will include all local and regional

P

skier preferdnces. /s

»

Ordinal Revealed Attraction Scales

Three ordinal attraction scales have been derived while
constrained by the respective maximum distance travelled values of 120
miles, 180 miles, and 220 miles. The scafe derived under the 120 mile

-

constraint is presented in Table 5.8. This scale has a very 1interesting

- Shape: * it has separated the central Vermont resorts from those in the

north and south. The first nine positions are occupied by the central

Vermont resorts; the next qrffg/és a mixture of northgrn and southern
/

resorts, and the final six, with the exception of %ﬁ;neburg) are peri-
pherally Jlocated resorts. This scale 1s based on 1651 skiers with 9806
pair comparisons of siﬁes. The final proportions matrix 1s 94 percent

occupied.

The characteristic shape of this scale can be directly

attributed to the 120 mile constraint imposed on skier trips. Most of

)1

the sampled skiers come from cutside Vermont from origins in Massachusetts,

[

Conneticut, New York, and Quebec. Given sucQ a daistribution, central
resorts have an optimal location since few skiers can compare these re-

sorts with both northern and southern resorts and still satisfy the
T8
120 mirle travel constraint. What probably happens is that they are

compared with other northern resorts or southern resorts, but not both )

1
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Table 5.8

Ordihal Revealed Attraction Scale,
¢ 12D-1le Travel Constraint

Rank Resort

Most Attractive

1 Glen Ellen
2 Sugarbush
3 Pico
4 Killington
5 Okemo
’ 6 Stratton
7 Mad River Glen
' 8 Mt. Tom
9 Suicide Six
10 Stowe
11  Bromley
12 Bolton
13 Magic

14 Smuggler's Notch
15 Haystack °

16 Mount Snow

17 Pinnacle

18 Carinthia

19  Burke
; 20  Sonneberg
” . : 21  Maple Valley
, 22 Hogback
23 Jay
Least Attractive 24  Prospect



simultaneously. IMurthermore, few comparisons are probably made between
1t

northern and southern resorts. The positioning of the five peripheral
%

resorts of Burke, Maple Valley, tlogback, Jay, and Prospeci occurs be-
cause these resorts are always passed by skiers choosing other Vermont

resorts towards the interior of the daistribution.

The scale deraived under a 180 mile constraint is presented
1n Table 5.9. It 1s considerably different than that derived under the

i

120 mile constraint. The most nhoticeable change 1s that the central re-
sort block has dispersed. This comes as a result of allowing skiers to
compare northern, central, and southern resorts. This scale 1s based on
2019 sKlers with 12,200 pair comparisons of sites. The proportions matrix

on which this ranking is based 1s 99 percent occupied.

Tt 1s 1nteresting to note that 20 of the 24 resorts' posi-

!

tions change between the 120 mile and 180 male scale. All upward move-

ment 1n rank position 1s confined solely to northern resorts like Stowe,
» r
Bolton, Smuqgglecr's Notch, Burke and Jay. Conversely, all downward

nmovement 1s confined to central and southern resorts.

-

The third ordinal scale 1s shown in Table 5.10. The maxi-

mum allowvable distance was 220 miles. The positioning of resorts on

this scale 1s very similar to that derived under a 180'mile constraint
)

with the exception of Bolton and Mad River Glen which show moderato

negative changes in rank, and three peripheral resorts, Jay, Caranthia,

and Hogback, which show slight chamges 1n rank position. Thewse small

¢
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Table 5.9

s

s,

\

Ordinal Revealed Attraction Scale,

180-M1(F Travel Constraint

Most Attractiv%

r

Least Attractive

R

Rank

2

O 0O~ INWN

23
24 -

Resort

~G1en Ellen

Sugarbush
Stowe
Bolton

Mad River Glen

Pico
Killington
Stratton
Okemo

Smuggler's Notch

Burke

Mt. Tom
Bromley
Suicide Six
Magic

Jay
Haystack
Mount Snow
Pinnacle
Carinthia |
Maple Valley
Sonneberg
Hogback .

‘Prospect

PR




¥

Most Attractive

Least Attractive

" Table 5.10

Ordinal Revealed Attraction Scale,
220-Mile Travel Constraint

9 - v

-
Rank Resort

1 Glen FEllen
2 ° Sugarbush
3 Stowe
4  Pico
5 Killington
6 Stratton
J Mad River Glen
8 Bolton
9 Okemo
" 10 Smuggler's Notch
11 Burke ‘
12 Mt. Tom
13 Bromley
14  Suicide Six
15 Magig

16 Haystack
17 Mount Snow -

18 Jay
' 19  Pinnacle
20, Hogback .

21 % carinthia

22  Maple valley -
23 } Sonneberg

24 Prospect
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changes are probably a result of a few people travelling extremely long
distances and choosing, for example, Hogback. This would cause Hogback's ~
position to increase and the others to decrease, biut only slightly since

such preferences are revealed by a small number of skiers. The more/

dramatic changes in Bolton's and Mad River Glen's positions can be attri-

buted to a comparison with a select group of resorts; namely, Pico,

Killangton, and Stratton. Under a 180,m11e constraint such comparisons

may‘not be allowable, but under a 220 mile constraint the comparisons

are made and Bolton and Mad River Glen are found to be less attractive.

This third scale is based on 15,000 pair comparisons of sites by 2341

\
skiers. ¥ The proportions matrix is 99 percent occupied.

¥

It is difficult to say which of these three scales best
represents skiers' preferences. Certainly, the scale derived under a
120 mile constraint not only excludes most regional skier preferences
but also produces a very odd shaped attraction ranking. At the same
time éuch a distance constraint does not even allow for a signlflcént
comparison of southern, central and northern ski regorts by even Vermont
skiers. The 180 mile constraint enables comparison of the three groups
by Vermont skiers. 1In ;dditlon 1t allows many preferences from region-
al skiers coming from Massachusetts, Conneticut, and New York. Howe;er,
som% qorthcrn resorts are still too far north to allo; these skiers to
compare them with the central and southern resorts - most comparison

is simply between central and southern resorts. The 220 mile constraint

allows for an examination of skier preferences from the entire region.



ot
ey

It also allows for a substantial cdmparison of northern, central, and ! //
& -

& - /
southern resorts not only by Vermont skiers but also most regional ///
skiers. For this reason, the scale deraived under the 220 mile dis-— ~//
tance constraint 1s used in subsequent analysis to determine the inter

i

val properties of revealed site attraction.

Derivation of &n Interval Revealed Attraction Scale

<

It is the purpose of this section to construct an interval
attraction scale from the proportions matrix described above. The pro-
cedure 1s the same as that used 1n deriving an interval scale from
stated preference information. Before this procedure can be useq,wfg\

B A
\\\\{§ necessary to modify the proportions matrix slightly to ensure both a
minimum amount of technicals*difficulty in deriving the scale and a mean-

ingful solution.

Each value in the proportions matrix indicates a dominance
relatrionship between the row and column ski sites. The row site either
dominates or it 1s dominated. This dominance relates to the attraction |
values of each site. 1In some cases a resori will always dominate all
other resorts as reflected in all proportions for that resort being very

near 1.00. . Other times, les attractive sites will always be dominated

by other resorts. This 1s true of resorts whose proportions scores are

‘
<

all nearly 0.00. These dominance relationships pose a p}oblem for the
/

algoraithm: it must position the one resort as far as possible from

all other resorts. The algorithm normally positions the one resort
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having, for example, very low scores at one end of the scale and clus-
ters all other'vcsorts at the opposite end. Slight adjustments are then
made in Fhe int%rp01nt distances of tesorts at the clustered end. This
enlnution i; tHokcnly wav that ‘he alacrithm can satisfy the requirement
that the final distances between all resorts are some monotonic function
of the unusual d1551miiarlt%es measures. This type of scaling solution
1s usually termed degenerate and 1s, essentially, meaningless. Thus,

it is necessary to remove such strong dominance relationships from the
proportions matrix before it is scaled.

/
By examining the propgrtions matrix derived under a 220

y
i -

mile distance constraint (presented in Table 5.11), it is clear that

Prospect has this type of relationship with other resorts. Prospect

-

is completely dominated by all 23 sites. There is a very strong chance

that these proportion scores will produce a degenerate scaling solution.

'\-,‘
i

AN
- Awsecond modiflcatfpn is to remove those resorts whose

proportions scores have been dg;&rmlned by a relatively small sample
e

si1ze. Scanning the sample size matrix presented in Table 5.12, it is

4
clear that the scores for Burke and Jay are based on small sample sizes.

»
Burke, Jay, and Prospect wére removed from the proportions
matrix which was then converted to a dissimilarities matrix. The dis-
similarities matrix was then used as input for SSA-1l. This scaling

solutf@n is presented in Table 5.13. Kruskal's Stress Coefficient for

.

-

the solution is .407 iwdicatlng about a 40 percent departure from mono-

™

s hory Mo
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Table S5.11
Proportions Matrix, Revealed Attraction
' [
. . .
» )
W -
' 1 2 3 4 s o 7 8 « 10 - 11 12 13 14 15 16 17 18 19 20 21 22 23 24
| N .
* Bolton 0e0 Oeb6 0e35 D8y DelD Vb7 DosS 0667 Cab3 Dol Va35 0eBE De75 Det2 058 0451 1400 1.00 083 1.00 0,43 0.33 0.27 0.84
Bromley 2 0e48 0eO 0o73 De30 VecO OePE Ueww Deoewl Cal3 0e19 0439 Qala QeB2 D0e83 0elb 0004 0ot 1400 054 0480 027 0.26 Ue13° 0431
\ Burke 3 0005 Dec? Ue0 Deus 0e03 0085 UVeu5-1200 Coio 1400 0683 Uad8 1400 0433 1400 0eale 1400 1.00 0.04 1400 1.00 0.06 100 1.00
Carinthia 4 0.5 (.10 050 0e0 007 Ves38=1.0U Jokd UeOl 0407 O0sli=leUu OeUS 2220 U035 0401 0.29 1400 0427 04355 0.11 0.18 0.08 Q.12
Glen Ellen 5 068506580 U097 00693 040 0ed3 Usws Ue97 Lua79 Je¥S Vese Ousb Uat33 Outil 0e3y 0.0l 1400 1400 0090 1400 077 0+48 0471 0e91
; Haystack ¢ 0¢23 0ed8 0655 Uell 0el? 0e0 0eb3 Deavl Covc Del? 0270 1400 0s00 0a82 Oels UGa08 0465 1400 056 079 0a26 0405 0o}l 0.30
£ Hogback 7 0ei5 0401 0e3D=1e00 0060 Ua37 Va0 00653 Coul Ue06 Ues0 1000 Ues ¥ 0sly 0004 0601 Vo33 1400 023 0455 0ell 0,02 0.048 0.12
Jay @8 Oe03 0009=1 a00 0eld UeD3 JatU3°0el7 Ual0 0a04 0e00 Oelf Vel 1eU0 013 1200 1400 1400 1400 0400 1400 002 0.02 0.92 0413
Killington ¢ Ue37 0097 Ue72 0097 Oecl De2B Uesr Uavt Ged Vel Vet Uedy UedB3 0eBF Qelt 0a53 0480 140U Q423 0eB4 0,28 0.88 Q.14 0.84
River Glen 10 Oe78 VaBl 00 Oevs 0001 0e83 Ueda Q@b 079 020 0ad3 UeF4 Oettt Vel 0e39 0452 1230 100 0448 1.00 017 0.49 0.18 0493
Magic 117 0415 0eul 057 Wed3 UeUb 04390 0450 vanh Ca0l VU7 DU V.93 Jest Vel9 U.0D VOl 0.39 1.00 0.28 V.So Dell D.56 0405 0el2
aple Valley 12 Oelb 0005 0e959=T1000 0e0U0 0e0 UeU Uerd Uell JelUu LVeU7 UeslU Q0 0ei0 0aCS Gell 0e3% 1400 028 D55 0ell 0.24 0404 0e12
Mount Snow 13 Qe25 Vel VWL Qeav. Vel? UeB~» Vel 0.0 Cove Velw Taelée 1400 Vv Qes2 0al0 ULaUs Vedt 1400 040 Va7l 040 019 0,08 0.22
Mt TOM 14 ° Qect DeaS7 Us07 Ustdu UelF 0458 Uel Ve37 (a1l Jal™s Ue=l Jenu Jen? Vel UalB 0414 0477 1.00 0653 1400 0.28 0.21 0.68
Okemo 15 Devwe DeBo Usd Usvd. UelL Vo8B JeidD Uel Lezw Jel Use"Z Jezd Jos0 UVeBE 080 0e76 Le94 1400 Ues3 1.00 0.24 0.58 G4
Pico 1¢ Uated Qa0 Uesd 0eTy Medy JeIE GadS 0+0 Cocbd Veus JesS Uavw JewT Oebe 0ecl 040 0ed5 1,00 0467 D83 0.40 0482 .77
Pinnacle 1 7 U0 Ues2 U0 00l Uel UedD Vet 060 Lo Uau Usol vaecl Jeswd Uecdd 0008 06135 040 1.00 0.0 1.00 0.0 0.09 «29
Prospect ; 3 [ VIR VIR VI UeD Va0 0.2 Ued a0 Vel Ua Jet JeO UV 00 0s00 GCe0 Oavu Ued 040 Ue0 040 0‘}0’ «0
ler's Notchig Oel? 0445 3490 0e73 UalU Uawt JaZc 1a0L Ue=7 0sBe woT- vol?u 1edU 0uw7 0457 Cedd levd 1.00 00 3.00 0.0 '0h.20 0.73
Sonneberg 2 0 Oel Qecd U0 Ded2 Ual Vel Dest Vel Lalc Ueu Jewmwt Lawe Uwscy Qed Lol Cald 040 1.00 040 D0 0.0 0.085 0.0
Stowe 21 Oew7 Oeld UelU Doy ULels JeT@ Jamw Dbl Cale Uasd Jenw Uac— 100 D72 070 Uacd 1400 1430 1400 1400 00 0.43 083 0489
Stratton oo Oeu7 UeT4 Vedd 0e32 UeDe Uevs Uevwd UeSu vesg Oesol Jeee Ual- Le3s vel i Uedl Uels Cerl 1400 Dedu 0e95 Q0 ed57 040 0e3d? 0.69
Sugarbush 23 Ue/l3 Jen7 U0 U090 Do Ve Ue L DawB Us~"C Jed. Us13 Jadt vese Jac7 Os== Uel3 Uasl 1400 076 1400 0457 0461 040 094
Suicide Six 2a Dol Usos UeU 0sd7 Ueivy Us7U Uacd Ust7 Leur Uau? Jse® ver_ ua?t Vel Usut Cel3 Ue?l 1400 ,{ne? 1.60 0all 0.31 0406 000
AY
%
) N Ll .
Al
! .
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e Table 5.12 —
4
\;_ * !
Sample Size Matrix, Revealed Attraction
&
T
£
S § 2 7 3 e S 6 7 & 2 10 11 14 13 la 15 lo 17 18 19 20 21 22 23
- Fe ‘ M
Bolton o .31 3 23 bl z9 et = 30 13 Zb <7 30 <3 19 32 27 27 11 25 3a 40 37
Bromley 31 o o S4 bR 117 =1V 32 ese 5¢e 35 1y 29 18 as 264 9 11Y 16 6 a3 39 5
Burke 3 8 & 0 s 7 5 S 0 5 o 5 o “ 5 <o & IS 7 a 8 a 6 15 5
Carinthia 4 25 24 E Q 56 23 M < 426 39 56 o] 13 lo 82 256 7 44 14 4 40 29 93
Glen Ellen s o1 58 7 bo 0 cs b5 3 5 29 57 S0 =8 £ 17 63 ay sS 37 46 67 68 21
Haystack ¢ 26 117 =) 23 56 o] 1o 3 43c ol 23} 1 53 18 84 o 9 48 15 () 42 128 6
Hogback 7 80 3 0 S¢e 15 0 e 42t Sy =8 z es 16 82 258 7 13 13 4 40 a0 92
Jay 3 € 3 0 2 3 3 2 ¢ 4 - - P 1 F-4 1 1 1 1 406 1 8 1z 5
Killington 9 30 4322 5 4¢s D9 4Fg 426 a 0 6. =23 4 Gey 9 as 12 3 435 17 6 43 442 95
Mad River Glen 3¢ 18 be o 99 z oi 99 e te ¢ 7w 239 £0 ol 4 67 57 58 23 58 57 71 19
Magic 11 23 39 5 S0 57 el <3 e 42y cu J 15 aa 17 83 2S5y 7 5y 14 a al 44 94
Maple Valley 1. 27 1y 3 v 5o 1 < L 4eo 59 15 ¢] o 16 82 253 7 1 13 4 40 4 92
Mount Snow 1 5 30 29 a 13 50 53 ts 1 w23 g 4a € 0 17 82 260 8. 93 13 5 40 26 94
Mt. Tom je 2o 1z 5 1% C 18 i P » 51 17 16 17 0 L) 5] 9’ is 17 4 a3 30 95
Okemo 15 19 35 [ de 17 e 2c 1 S “ b e z 3] o] o7 81 81 2e a8z 49 95 12
Pico 16 3c 264 6 £58 63 gve <5d¢ 1 13 €7 oot eLtnm  LEQ IS 57 0 11 zel 18 6 45 276 100
Pinnacle 17 P d = 7 7 au - 7 1 — o’ 7 ke =) 51 a1 11 o [ 17 2 44 21 47
Prospect 1o <7 117 4 “ 4 55 ax 13 1 420 =3 v 1 v3 15 61 <«e&1 © o 12 3 39 1295 94
uggler's Notch 15 11 1o & la 27 15 13 RIS ¥ < 1 13 13 17 2z 18 17 12 0 14 10 24, 27
Sonneberg 20 2 ° a 4 “o IS o i « o “ 4 > 4 Be & 2 3 1a o] 41 18 63
Stowe 21 sz @3 o 0 57 wz 40 = [ o7 “1 «0 40 43 «9 45 “u 3c 10 ai "] s1 sS4
gtratton ¢z Y] 33 15 29 c= les w0 le 44, 71 - “ z 30 EE A 21 1es 24 18 51 0 105
! Sugarbush z : 37 6 o %3 2t o be ” 5 ol . . Ye e S5 1z 1uo 47 S4 27 63 54 105 (o]
Suicide Si1x ca Je 2y 4 27 .7 o 7 < 13 3 z 7 ) 10 82 1u 8 26 15 2 41 41 65
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Table 5.13 .

Interval Revealed Attraction Scale

™~
Attraction s
Value Resort
Most Attractive 100.00 Sugarbush
90.62, Stowe
74.60 Killington
74.19 Pico
68.33 Mad River Glen
64.13 Okemo -
51.84 Bolton )
43.55 Glen Ellen
37.86 Stratton
22.75 Smuggler's Notch
9.14 Mt. Tom :
7.54 Bromley
2.64 Suicide Six
, -9.42 Haystack
-32.50 Maple Valley
-32.52 Magic .
-42.73 Pinnacle y
-50.38 Mount Snow
-62.10 Carinthia
-66.53 Hogback ! -
Least Attractive -100.00 Sonneberg

12

Kruskal's Stress Coefficient: 0.407
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tonicity.
Q wh

The General Nature of Revealed Site Attraction

e

In general, larger ski hills like Stowe, Sugarbush, Kill-

ington, and Stratton have revealed high attraction. One notable excep-

tion is the large development Mt. Snow which has low revealed attraction.

Many medium size hills have moderately high revealed attraction. Good

e

i examples of these hills are Pico, Mad River Glen, Okemo, Bolton, and

F

Glen Ellen. However, other medium size hills, like Magijc and Haystack, ,

have lower revealed attraction. As would be expected, most small hills

J R

such as Sonneberg. Hogback, Pinnacle, and Maple Valley have low revealgd

attraction.

/
! /

Northern and north-central have more attraction than/d

southern and south-central hills. For example, Sugarbush, Stowe/, Mad

\ ’
/ River Glen, Bolton, and Glen Ellen have northern locations and/are hll
in or near the upper one-quarter off the scale. One exceptioy to tHis
e
modera#e

trend is the northern resort Smuggler"s Notch which reveal

Some central resorts like Killaington, Pico apd Okemo have

attraction.
5\

moderately high attiraction. Southern resorts are far leds attractivé

. /
on the whole than any other geograph%é group. The lower|/half of the

/ ]
derived scale consist rincipally of southern resorts. [ The major
]

N
exception to this is Stratsgn which has moderately highfattraction.

A Comparison of Stated and Revealed Site Attraction Schles

TS
s

Having derived two site attractiaon scale baaéd on entirely

*




-
3
o

- 106 -

R
different sources of iqﬁormation, a reYévant point in this discussion

about site attraction is to consider the degree of correspondence be-

¢ \ :
tween resort positions on the two scales. High correspondence between.7

7/

the two scales would suggest little difference between skiers' judge-
ments and their acgpa} behavior. Low correspondence may indicate in-
accuracies in the methods used to derive the two scales or a discrepancy

between 1ntrospég;ive judgement and actual behavior.

It is quite obvious that the same general trends in re-
sort attraction have emerged from both scales. Both scales indicate \\
that nofzhern and large ski sites are, in general, more attractive
than smaller and southern ski sites. ,However, there are notable excep-
tions to this general rule on both scales. This general trend seems to
suggest that in situ properties common to large resorts are directly
related to attraction. Such properties may be length of runs, variety
of runs, effective verticle drop, etc. The trend also suggests 1n situ

properties common to southern resorts may be inversely related to at-

traction since Big hills with wide variety are not sufficiently strong
enough to cause large southern resorts like Stratton and Mt. Snow to
have high attraction. In short, something must be discounting the ef-
fect of these desirable characteristics in southern resorts. The ob-
vious candidate is the degree of crowding at a resort, because south-
ern resorts are more accessible to the lq"é population centres of the

region and @engequently are more crowded.
-y
5 »
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Spearman's Rank Correlation Coefficient was computed for
p p

all pairs of the ordinal and interval scales from both analyses. This

was done for resorts common to all four scales. A matrix of these coef-

ficients 1s presented i1n Table %.14. As would be expected, the strong-

est correlations are between the atated ordinal and interval scales, and

the revealed ordinal and interval scyles.

1

There 1s a modgrately strong correspondence between bo?h ‘
ordinal and interval scales. The correspondence between the two ordinal
scales is slightly higher (rS = ,775) than 1t is between the two inter-
val scales (r = .7544). However, 1t 1is clear from a listing of re-
sorts' positions on all four scales, presented in Table 5.15, that some

poéitlons are substantially different when bascd on stated attraction

rather «than revealed attraction, or vice versa. ' \s

Nine resorts have rank differences of four positions or
more between the ordinal stated and revealed attraction scales. These
are Bolton, Glen Lllen, Maple.Valley, Magic, Mt. Tom, Mt. Snow, Okemo,
Pico, and Suicide Six. The rank positions of all these resorts, except

Mt. Snow and Magic, are higher on the revealed scale than on the stated

scale.

TQ& positive changes in Pico, Mt. Tom, and’Suicide Six can

be attributed to skiing condl§jons on the day they were sampled. These

three resorts were all sampled on the same day whach happ?ﬁéd to have

the best skiing conditions of the season. This would presumably

-
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Table 5.14

Spearman's Rank Correlation Coefficients Between
Pairs of Ordinal and Interval Stated and Revealed

Attraction Scales

Stated Stated
L Ordinal Interval
Stated,Ordinal - 9412
Stated Interval &

\1’
Revealed Ordinal

Revealed Interval -

I~

Revealed
Ordinal

775

.784

(5

Revealed

Interval

.724

.754

.908



o

Stated'

' Resort Ordinal
Bolton -~ 12
Bromley 11
Carinthia 17
Glen Ellen 5
Haystack 14
Hogback 16 -
Killington 3
Mad River Glen 4
Magic 9
Maple Valley 15
Mt. Tom 18
Mourit Snow 10
Okemo 13

i Pico 8
Smuggler's Notch 7
Stowe 1
Stratton 6
Sugarbush 2
Suicide Six . 19
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\ Table 5.15
s Resort Positions on Ordinal and

Stated
Interval

9
12
16

7
14
18

4

5
10
17
19
11
13

LW

Interval Stated and Revealed Attrac;ion Scales

Revealed
QOrdinal

8
12
18

1
15
17

5

7
14
19
11
16

9

4
10

3

6

-2
13

Revealed
Interval
7
12
18
8
14
19
3
5
16
15
11 ¢
17
6
4
10
2
9
1
13
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result in an overestimation of the resorts' attractions because they

N

{
will draw'skiers from longer distances on good ski days than on average

ski days.

_The remaining six positional changes are e b harder to
explain. Ho;ever, one general trend seems to have emerged: larger and
more southern resorts, like Magic and Mt. Snow, reveal 1es; attraction
and more northern and smaller resorts, like Glen Ellen and Bolton, re-
veal more attraction than as judged by skiers. These differences"seen
to suggest that either the stated attraction scale overstresses the 
importance of resort size which results in large resorts appear;%g morg
attractive, or, the revealed attraction scale overstresses the impor- \

tance of variables inversely related to resort development causing R \

smaller resorts to appear more attractive. It is impossible to 1denti-

-
3

fy which of the two conditions exists becausc i1t 1s 1mp0553b10‘to 1den- °

> . LY
tify which of the two scales 1s more accurate. Y 1. '
it

~

. Similar differences 1n .resort rank occur between the inter- .

5wy

val stated and revealed attractlonfscalgé} In general, smaller resorts

f .
» -

B

have higher positions on the revealed attraction scale and larger re-
sorts have higher positions on the stated attraction scale.
’

23

Perhaps the most encouraging point related to scale simi-
larity is that both scales have identified three groups of resorts:

%hose with high, medium, and low attraction, and that both scales are in

agreement as to which resorts are highly attractive, suth as Stowe,
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Sugarbush, Killington, and Mad River Glen, and whith resorts have low

attraction like Hogback, Carinthia, and Maple Valley. Major differences

in positioning are confined primarily to moderately attractive resorts.
/

4

v

This 1s understandable inscofar as thcse moderately attractive resorts' 4
positions are more sensitive to small errors in sampling than the other

two groups. ¥ e
| o~
; L&
To elaborate on this point,; consider three resorts, one with
vt

'high attraction, one with moderate attraction, and one with low attrac-
tion. The highly attractive resort 1s considered attractive&by 3/4 of
allnsampled skiers, the remaining 1/4 do not feel it 1s attractive. The
moderately att;actlve resort is considered attractive by 1/2 of all
skiers, and unattractive by the other 1/2. The resort with low attrac-

tion 1s considered attractive by only 1/4 of the sk}ers,‘and unatﬁxac-

o
»

tive by the remaining 3/4. After having sampled all sklcrs,ait 1S

-

highly amprobably that each resorts' percentage, based on the sample,

.

would be the same as those above. A moderate amount of error through-
out the, entire sample would not greatly affect the high and low attrac-

. D ]
tion resorts since the difference between each resorts' two proportions
ta
15} )

scores 1s so large. However, the same amount of error might make the -
moderate resort appear to have moderately high attraction or moderately i

low attraction. Furthermore, 1t is highly likely that scales derived

4]

from different samples of revealed preferences or stated'preferences

would show the same scale differences.
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This chapter has been designed to derive scales of site

1
o

cﬁ\ s N ‘
attraction from skiers's revealed and stated preferences for ski sites.
]

T “The .ordinal scales produced by these two sets of data are highly con-
> ) A
sistent with the pair comparison matrices of attraction values. There

has been some difficulty in deriving interval scales from the same data

< o

without violating monotonicity between the final configﬁration dis-

tances and the original dissimilarities measures. However, both the

stated and revealed attraction scales have a recognlzablemsha;:\APd both

»
- v .
Ny e l

: | <
~ scales suggest the same trend between certain resort characteristics

The following chapter will attempt to explain
4l ¢

which sité variables cause variation in the derived scores.

and site attraction.

EY

-

&2

e
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Chapter 6 . . AN EXPLANATION OF . C e

SITE ATTRACTION SCALES

* As stated in Chapter 1, 1t 1s the goal of this study to

3

identify the properties of ski resorts which are hypothesized to govern '

the spatial choices of sRiers. It has been suggested throughout this

o '
study that the spatial utility of a ski site is related to a combina-

tion of important site properties discounted by their distance from the
skier. Some concatenation of these important properties at any site

determines its attraction.

»

o

In the previous cﬁapter, the distance component was separ-
ated out from expressions of relative site utilaity, leaving information

on the relative attraction of sites. From this information measures

of site attraction were derived. , It is the purpose of this chapter to

d .
anime

identify the ski site variables or properties which best explain the de-

rived attraction measures.

This chapter will concentrate on three areas of analysis
related to the above purpose. First, candidate properties will be iden-
tified as will each site's score on these properties. Second, regres-—

[l

sion analysis will be used to construct and calibrate a linear model of

site attraction. Third, the results of an alternative method for iden-

~

tifying important site broperties will be discussed.

r

el
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The Selection and Scoring of Candidate Properties

An i1ndividual's preference for a spatial alternative can be

.

thought of as being composed of a series of partworths attached to each

important property of an alternative. These partworths are related to
-~

two quantities: the preference weight an ‘individual attaches to a pro-

‘perty and the amount of the property he perceives the alternative to

have. The amount of a property any alternative has can be expressed as

v

an objective amount or as a perceived ofrwsubjective amount.

4

.

In this study data were collected on the perceived amounts
of properties for two yeasons. First, it is difficult to obtain objec-
tive measur%s of certain abstract propertieé such as the degree of crowd-

i1ng or guality of rung. Second, since we postulate that an individual's
- ' .

choice 1s a response to ‘perceirved amounts of site properties, it would

be necessary to relate objective fmeasures to perceived measures by some

psychophysical function whdse nature 1s unknown. This would require ad-

daitional analysis. In short, perceived mcasures were felt to be more

accurate and relevant.

SN

. . \
The site properties on which perceptual scotes werg ob-

tained were selected, A§ discussed earlier, on the basis of a preliminary

survey. This last was augmented by additional variables suggested by

some expert skiers. The final list included eight p}opertles or var-

1ables: . T

|

1. Crowding
>

2. Tow Ticket Price
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3. Variety of Slopes
4. Length of Slopes
5. Accessibility

6. Familiarity

7. /Quality of Slépes i

8.  Micro-Climate

&
,

The precise definition of these variables were left to the individual

skier. Each was to mean what he thought it should.

Lists of the average perceptual scores for each resort on
each variable and the number of individuals scoring the variable appear

in Tables 6.la-h.

Some interesting points can“be made about scores in this
list. There is a fair amount of variafion in the number of times that
any site was scored on any variable. On the variable of length of runs
Burrington Hill was scored only 5 times whereas Killington was scored
196 times on the same variable. This variation reflects the fact that
certain large resorts, such as Killington, are more widely known than

smaller resorts like Burrington Hill. o

It is also interesting to note the variation occurring in

the average number of times any variable was scored. The site property

scored most often was crowding, and the least often scored was micro-

-
o

climate. This variation has two possible explanations: either some

»

variables are easier to score resorts on, thus eliciting greater res-

v
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Table 6.1a
y 0 |
Resort Average Crowding Scores )
Resort . Average Score Number of Times Scored
Bolton 34.97 44
Bromley 66.63 150 . ol
Burke 27.57 35 ‘
Burrington Hill '36.00 6
Carinthia 25.48 25
Glen Ellen 44,19 111
Haystack . w0493 79
Hogback 37.00 40
Jay 51.30 81
Killington 75.26 219 : 7
' Mad River Glen 43.18 « 88 .
Magic 44,03 76
Maple Valley '37.32 Gt 31
Middlebury 35.89 A 28 ’
Mt. Ascutney 34.08 " 25 .)
Mount Snow ) 80.43 . 193 '
Mt. Tom $2.00 41
Norwich University 23.25 8
Okemo 50.14 14
Pico '49.78 87
Pinnacle 16.00 9
Prospect 21.27 11
Smuggler's Notch 45.11 ’ 70
Sonneberg 15.00 , 2 .
Stowe 70.15 199 .
Stratton 74,25 140
Sugarbush 62.65 125

Suicide Six._ 38.00 12 v
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Table 6.}b

| ) Resort Average Tow Ticket Price Scores
‘ )

. Resort Average Score Number of Times Scored
Bolton 46.62 29
- Bromley 71.83 125

Burke 37.09 31
Burrington Hill 45.66 26 ) -
Carinthia 39.34 23
Glen Ellen { 61.53 82
Haystack - 53.62 59 N
Hogback Lo 33.33 36
Jay 58.85 63
Killington 7787 - 174
- Mad River Glen 62.08 .71
Magic 62.21 62
Maple Valley 32.66 ¢ 30
Middlebury . . 42,66 18
Mt. Ascutney" 41.74 17
Mount Snow "79.17 154
. Mt. Tom 44.73 34
Q:‘ Norwich University 24,28 7 .
¢ Okemo 61.27 58
Pico 61.52 67
Pinnagle 11.22 k 9
Prospect 22.60 10
Smuggler's Notch 60.47 59
Sonneberg 24.00 2
Stowe 83.44 169
Stratton 82.18 121 ,
Sugarbush : 75.62 101 4
Suicide Six 45.30 ‘ 10



o

Table 6.1c

Resort Average Variety Scores

Resort . Average Score Number of Times Scored
Bolton ) 35.15 39
Bromley 57.21 139
Burke 49.63 31
Burrington Hill 27.60 5 .
Carinthia - 28.00 22
Glen Ellen 61.62 95
Haystack 47.61 77
Hogback 34.26 38
Jay 71.09 74
Killington 83.12 218
Mad River Glen 60.97 93
Magic 53.87 70
Maple Valley 30.76 26
Middlebury 32.72 22
Mt.-Asecutney 43.58 o 24
Mount Snow 76.10 . 177
Mt. Tom 35.37 35
Norwich University 21.00 8
Okemo 55.33 . 69
Pico’ 56.62 80
Pifinacle 23.30 10
Prospect 31.61 13
Smuggler's Notch 68.64 67
Sonneberg 15.00 2
Stowe 87.37 © 196
Stratton 72.80 135
Sugarbush 76.07 129

Suicide Six 34.90 . 10
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Table 6.1d

Resort Average Length Scores

;
i

Resort Average Score Number of Times Scored
2

Bolton 36.27 37
Bromley 57.30 130 .
Burke T 52.40 30
Burrington Hill 22.60 5
Carinthia 23.36 19
Glen Ellen 66.91 86
Haystack 47 .98 66
Hogback . 29.88 35
Jay 73.63 71
Killington 83.04 196
Mad River Glen ' 64 .48 ' 84
Magic 52.32 71
Maple Valley 36.45 24
Middlebury " 38.55 » 18
Mt. Ascutney 48.04 ' 22
Mount Snow 74.82 161
Mt. Tom 35.25 28
Norwich University 15.37 8
‘Okemo 57.06 59
Pico 58.28 ) 80
Pinnacle 21.25 8
Prospect 25.12 8
Smuggler's Notch 70.90 62
Sonneberg 18.50 2
Stowe 88.71 197
Stratton 71.30 120
Sugarbush 78.08 118
Suicide Six 38.53 13
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Table 6.1

e

Al

" Resort Average Acktessibility Scores

\

Resort

Bolton

Bromley

Burke
Burrington Hill
Carinthia

Glen Ellen
Haystack
Hogback

Jay

Killington

Mad River Glen
Magic

Maple Valley
Middlebury

Mt. Ascutney
Mount Snow

Mt. Tom

Norwich University

Okemo
Pico _
Pinnacle
Prospect

Smuggler's Notch

Sonneberg
Stowe
Stratton
Sugarbush
Suicide Six

5

e
Average S
63.62
64.85
46.89
89.75
69.15
49.50
71.09
76.77
35.97
53.62
46 .40
69.67
76.27
50.05
52.48
67.00
70.88
58.37
60.92
59.02
61.42
89.50
43.30
51.50 -
37.70
62.90
46.28
58.75

core
!

Number of Times Scored

40
128
29
4
19
98
78
36
75
191
89
64
22
20
25
166
35
8
65
76
7
10
70
2,
195"
126

o125

12

3

-




Resort Average Familiarity Scores

Resort

Bolton

Bromley

Burke
Burrington Hill
Carinthia

Glen Ellen
Haystack
Hogback

. Jay

Killington

Mad River Glen
Magic

Maple Valley
Middlebury

Mt. Ascutney
Mount Snow

Mt. Tom

Norwich University
Okemo

Pico

Pinnacle
Prospect
Smuggler 's Notch
Sonneberg

Stowe

Stratton
Sugarbush
Suicide Six
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Table 6.1f

’

Average Score

87
85

89
80

80

85
60

79

79

. 81
67

.97
.52
82.
.25
.23
87.
.19
92.
80.
88.
83.
84,
89.
69.
76.
86.

69

13

03
62
07
01
20
57
68
60"
44

A4S
.88
84.
86.
.12
.12
87.
33.
86.
85.
.59
.25

36
15

91
75
26
46

Number

of Times Scored

39
133
26
4
17
100
71
33
74
196
89
69
26
25
25
173
35
9
74
86
8
11
74
4
184
126
131-
12

e - e
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Table 6.1g

Resort Average Quality Scores

- '

Resort Average Score Number of Times Scored
Bolton 59.39 28
Bromley T 72.40 107
Burke 49.24 " 25
Burrington Hill 25.25 4
Carinthia 59.00 15
Glen Ellen 62.09 72
Haystack 44,55 49
Hogback 45.89 29
Jay 73.63 63
Killington 76.15 163 ’
Mad River Glen 64.03 , 69
Magic 60.07 53
Maple Valley 32.81 21
Middlebury 51,11 ‘18
Mt. Ascutney 35.80 20
Mount Snow 69.9¢4 37
Mt., Tom 53.53 28
Norwich University 29.12 8
Okemo 54.64 53 |
Pico 61.90 65
Pinnacle 27.50 8 . ‘
Prospect 43.14 7
Smuggler's Notch 66.41 61 |
Sonneberg 90.00 1
N " Stowe 80.49 164
Stratton 75.27 97
Sugarbush 71.98 94
Suicide Six 41,16 6

JE—
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Table 6.1h

Resort Average Micro-Climate Scores

Average Score

Resort Number of Times Scored
Bolton 63.89 28
Bromley 65.74 ¢ 97
Burke 67.36 19
Burrington Hill 60.00 3
Carinthia 72.33 12 ‘
Glen Ellen 56.55 60
Haystack 54.42 T 52
Hogback 73.32 25
Jay 47.50 61
Killington 58.90 149
Mad River Glen 55.91 59
Magic 65.16 49
Maple Valley 53.85 20
Middlebury 62.38 13
Mt. Ascutney 50.50 20
Mount Snow 65.23 132
.Mt. Tom 61.08 23
Norwich University) 43.00 6
Okemo T 64.90 43
Pico 64.13 65
Pinnacle 52,00 5
Prospect 51.80 5
Smuggler's Notch 55.%0 , s 58
Sonneberg 55:00- — v 1
Stowe 57.68 b 144
Stratton 59.42 88
Sugarbush 60,97 79
Suicide Six 53.33 6
e
| g N -

———
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Table 6.2

S

Average Number of Scorings for Each Variable

Variable
Crowding

Tow Ticket Price

Variety.
Length
Accessibility
- Familiarity
Ml
-, |
_— \
. . Quality
Micro-Climate
i,
4"';:.! ‘
x> 3
# I » N »x
- - :
l_:\ \ -
\" !

&

)
Al

K
Average Number of Times Scored.

71.75

58.03

67.96

62.78

64.71

66 .21

52.32

Ty

47.21 7

(W
.
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ponse; or, because of the order in which the variables were presented
@& " -
skiers would be more probable to score the first presented than the last.

i

Table 6.2 shows the variability in the average number of times each

variable was scored.

In the following section the distributions of resort scores
for each variable will be gxamined. Six resorts are excluded from this

discussion because their site scores are based on very small sample

¢

Nt

sizes. These resorts are Burrington Hill, Norwich University, Pinnacle,

173 -
Prospect, Sonneberg, and Suicide Six.

Crowding

Average perceptual scores for crowding range from a low of
27.57 at Burke to a high of 80.43 at Mt.-Snow. From the distribution
of scores (Table 6.15) it would appear skiers divide resorts into two
groups: those resorts with a high degree of crowding such as Mt. Snow,
Stowe, Killlngtbn, and Sugarbush with scores ranging between 60 and 80,
and those with a more moderate deé;ee of crowding having scores betwecen
25 and 50.  However, even within this 1attér group, distinctive sub~
grouping has occurred. Upbn clssér inspection three subgroups occur:
1) medium crowding, including Okemo, Mt. Tom, Jay, and Pico (values be-
tween 49 and 52); 2) medium-low crowding, including Haystack, Smuggler's
Notch, Gled‘Ellen, Magic,land Mad River Glen (values between 43 and 45);
and 3) low crowding, including Maplé Valley, Hogback, Mlddlebdry, Bolton,

and Mt. Ascutney (values between 34 and 37). -

»
v

34

a
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. Tow Tié&ét Price

=

" Average perceptual scores of resorts on tow ticket price

+~ have a very similar distribution to scores on crowding (Table 6.1b}.

3
There 1s a wide range of scores from a high at Stowe of £3.44 to a low h

at Maple Walley of 32.66. Three distinct groups can alsc be identifaied.

4 First, there is a high priced group consisting of Bromley, Sugarbush,

Kii%jngton; Mt. Snow, -Stratton, and Stowe. This group's values range
,frchZl to 85. Second, there is a medium priced group consisting of

the resgrts'Smuggler”h Notch, Jay, Glen Ellen, Pico, Magic, Mad River r
Glep, Okemo, and Haystack. This medium priced group's values range

from 53 to 60. A final lower priced group is quite distinct. Its mem-
bers include Bolton, Mt. Ascutney, Mt. Tom, Middlebury, Carlntﬁla, Bﬁrke,
Hogback, and Maple Valley. This final group's values.range from 32 to
46, a much wider range than the other groups.

.

Variety of Runs

i

1

Average perceptual scores on variety of runs tenpded éo
spread out a bit more than in the two previous éistrlbutlons of scores.
The scores range from a high of 87.37 for sFowe to a low of 58.00 for "
Carint?ﬁa. While grouping 1s not as distinctive as in the earlaier
cases,‘some subgrouping. 1s nevertheless evident. Smaller resorts with
less variety had scorés ranging from 28 to 35. These smaller resorts
include Bolton, Hogback, Mt. Tom, Middlebury, and Maple Valley. A sec-
;nd'group of larger resorés, with scores on variety ranging from 43 to

-

61, appears evident.! Interestingly enough the smaller members of this

o
1 . st
“

e -
]
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group, such as Mt. Ascutney, Haystack, Magic, and Burke, have been given
correspondingly smaller scores than the 'larger members of the group
like Pico, Bromley, Mad River Glen, and Glen Ellen. A final group con-

sisting of the unquestionably largest resorts has variety scores ranging

. {
from 68 to 87. As in the second group just described, there 1s a recog-

) 4 L4
-
- zable gradient of size in this final group. The smaller resorts such

4,

( : '
as Smuggler's Notch and Jay appear at the low end of the group with the

largest resorts of Killington and Stowe at the top.

ﬁength of Runs o
[ A

) . Scores of ski resorts on length of runs range from a low of

23.36 for Carinthia to a high of 88.71 for Stowe. As with the previgus—
ly reported scores on other properties, there is a very distinctive

‘ grouping of small resorts. The members of this small resort group are
identical, member for member, with those of the small resort group de-

fined on variety of runs. However, further grouping beyond the smallest

resorts doesn't occur as neatly as 1n the previous cases. Nevertheless,

like Mt. Ascutney and Haystack to the very large resorts like Stowe and

Killington. Upon closer inspection, the relative positions of members
in this large group of resorts defined on the basis of length of runs

1

thexe is a steady upward gradient of kength from the smaller resorts
Ay

‘ are very similar to the relative positions of members of the two larger

|

groups defined on variety of runs. The only difference is that the

v absolute positions of Mad River Glen and Glen Ellen have shifted from

o = +
©  a lower position on the wgriety scale to a higher position on the length
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scale., This has the effect on the lengtﬁ‘scale of providing a transi-
tion from medium sized to larger sized resorts which was not evident on

the variety scale.

3

o This subtle change 1s very interesting and suggests a cex-
_tain sensitivity of this scoring method to actual changes 1in perception.
In terms of variety Glen Ellen and Mad River Glen are more similar to
reso%ts like Bromley and Pico than Killington and Stowe. After all,
var@éty is related to the degree of resort development and not neFessarily
the éhysical characteristics of the hills. However, length of runs 1is
related very closely to effective vertical drop, a physical characteris-
t}c of hills and not of resort development. The effective vertical drop
of hills tends to increase as one moves north in Vermont because the
size of hills becomes larger. This causes the length of runs to in-
crease. The fact that skiers, on the average, perceived the more north-
ernly resorté of Mad River Glen and Glen Ellen to be more accurately .
aligned with smaller rescrts on variety and larger resorts on length
seems to suggest the method is fairly sensitive to slight changes in

. /
perception. :

Accessibility

Accessibility scores reflect the general distribution of
skiers sampled in the study. Higher scores have been assigned to hills
in southern Vermont, whereas lower accessibility scores have been as-

@

sociated with noxrthern resorts like Jay and Stowe. This is due to the



5
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fact that most skiers sampled in the study reside in New York, Connecti-

cut, and Massachusetts. It is interesting to note that the interval dif-
ference between moderately accessible resorts and poorly accessible re-

sorts on the perceptual scale is much different than the interval dif-

ferences between thdso resort§ in actual dastance. As would be expected,
/ “
poorly accessible resorts ghch as Jay and Stowe, about 40 actual miles
apart, have respeqf}ve'?erceptual scores of 3597 and 37.7, while Mt. Tom
and Suicide Six which are more accessible for most of the skiers sampled
are only 5 miles apart, and yet have respective perceptual scores of
70.88 and 58.75. Another point can be made about northern resorts which
Y
|
have moderately high accessibility scores. Resorts like Bolton, Burke,

and Pico are used by a lot of local skiers. This causes their accessi-~

bility scores to be unusually higher than other resorts in their immgdiate

[
L

vicinity which are used hy nonlocal skiers. B «case at point is*Pico and
Killington, Pico?is used by a lot of Rutland skiers, residing about

10 miles away. Howeyer, Killington which is only 10 miles from Pico,

,

-

has a lot of New York and Massachusetts skiers. This causes their res-

pective accessibility sg¢ores to differ.

Familiarity

Familiarity was originally included in the analysis as a
possible explanatb;y varlablé of skier preferehces. It was felt that
skiers could express preference for resorts they had never actually

skied at but knew of through various sources. 1In this case preference

might vary somewhat according to the amount of information the skier

1 - e o mn ok s e ——— e ————t—eati ettt
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had about a particular resort. Therefore, skiers were asked to score
only those resorts they had never been to, presuming that resortso.where
they had skied would be reasonabi; familiar. ﬁowever, the directio;s
were disroqarded‘by?many skiers filling gut the gquestionnaire and they
would score resorts that they had been to. When the scores were com-
Piled it became obvious that sbme skiers had correctly followed the in-

structions while others had not. Thus the scored are not reliable

measures of familiarity and are not included in the analysis.
¥

Quality of Runs Y
Perceptual scores on the quality of runs range from a low

i
of 32.81 for Maple Valley to a high of 80.49 for Stowe. In general the

~
[l

£
relative positions of resorts on the quality scale remain similar to

their positions on the length and variety scales. There are some notable
exceptions. smaller resorts su§h as Carinthia and Bolton and medium re-
sorts like Bromley have higher quality scores. This simply andicates

that while the size of hills and amount of development at a resort may

Ly . d
not be great, the quality of runs ca;—:Z:IEVQS good. 1In general scores

o
tended to be high and most resorts have scores between 60 and 80. This

- suggests that perhaps skiers have a harder time accurately %iscriminat-
ing between relatively similar sites on an intangible property like
quality of runs than on a more concrete property such as tow ticket

price.

Micro Climate

Average perceptual scores on micro-climate range from a low

Ve
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3 ) ’ & !
of 47.5 forﬂ&ay to a high of 73.32 for Hogback. This is the smallest
range of variation in any of the variables on which scores were~obtained.
Furthermore, most of the scores are confined to the range between 50 and -
65, suggesting that this variable was the hardest to diécrimlnate dif-
ferences between resorts. . ) )

A matrix of the correlation coefficient§"between each pair
of variables based on mean resort scores is presented in Table 6.3.
This matrik reveals that many of the variables are highly intercérrelated.
Crowding }s most strongly correlated with price (r = .897) while it is
also strongly cérrela;eé with variety (r = .802), 1engtg (r = .?61) and
quality (r = .334). This st;ong correlation of e¢rowding and price
points out that largehvolumes of skiers are skiing at more expensive
resorts.. However, it does not necessarily suggest that resort price )

has a relatively small impact on skiers' choices. It 1s also understand-

able that crowding would be strongly correlated with such ski site var-

iables as length, variety, and ali of runs. Obviously as these
¥

properties improve. from site to si

e they x“&l attract larger and larger
X2

crowds.

Price is most strongly \correlated with variety of runs

(r = .907) and equally well correlated wr length of runs (r = .876)

-

and quality of runs (r = .857). This relationship reflects the fact

that skiers perceive resorts with betber variety, higher quality, and

¢

longer runs as the higher price resorts.

SN




Table 6.3

Product Moment Correlation Between Average Resort Site Characteristic Scores

N

! P A
Tow " . i
Ticket ' -
Crowding Price Variety Length Accessibility Famjliarity Quality Micro-Climate,

‘ ) Co
Crowding - .897 .802 .761 -.119 .313 ~134 -.080 r

]
i
vz
|
i

— e ————

Tow Ticket ) - A y

. . Price - — 907 .876 -.347 .232 .857 -.115 0
" Variety &- .928 -.572 .298 .818 _ -.245

Length - -.645 .238 .167 -.3s ]

Accessibility : - .239 -.454 © 464

Familiarity . . - .315 . .293 ¢
Quality o ] - +.067
Micro-Climate - . -

- \
' b
i

o ;e B
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!
.988) and

i

Variety 1s very highly correlated .with length (r

less strongly correlated with quality (r = .818). This refi§cts the

\

relative interdependence of each of these variablés. One would expect
that most resorts with a large variety would probably have the longer

runs. However, quality of runs is more independent: of physical charac-

- . }
teristics of a hill such as length and variety of runs.

e

-

The remaining three variables of accessibility, familiarity,

and micro-climate show no outstanding interrelationships either amongst

\
themselves or with previously discussed variables.

o

Regression of the Site Attraction Scales and Site Variable Scores

Site attraction can be expressed as a function of important
site varaiables or propertiecs. In the previous chapter two measures of

site attraction were derived for most of the ski sites included in thas
14

.
a

study. One scale, termed stated site attraction, was derived from

skiers' rankings of sites in terms of preference. The second scale,
R
termed revealed attraction, was derived from the revealed preferences

s
of skiers for resorts.
In this part of the study both of these measures of attrac-

tion will be taken in turn as a dependent variable to be explained in

terms of the independent variables identified in the preceding section

v )

~of this chapter. The purpose of this step iw to, first, identify which

variables are related to site attraction and, secona, 1dentify the con-

tribution each of these variables makes to a measure of attraction at
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each site.

This study assumes that gite attraction is an additive function
¥

of important site variables. More spécifically, attraction is equal to-
the sum of products of the quantity of a variable perceived at a resort

times™the preference weighting attached to the variable. This attrac-

o
v

tion function was presented earlier in this study in (1.5) as:

o

A, = E Gy qkj) (1.5)

where, Aj = the attraction of site j;

£
]

the preference weighting skiers at-

- - k
tach to the kth variable;
. qkj = the avefage amount of the kth var-
- iable skiers perceive at site j.

The known quantities in (1.5) are the attraction scores for each site
(Aj) and the quantities of different variables perceived at the sites
(qkj). The specific problem is to identify the weightings (wk) for

each variable and identify which n variables are to be 1ncluded.

The - above attraction function can be rewritten as:

Y = a + blxl +b2x2 + b3x3 + ...+ b_,x7 + e (6.1)
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where, y = the attraction of a site;

XI:= degree of crowding;
x2 = tow ticket price;
¢ !
X3 = varicty of runs;
Kt X, = length, of runs; i
XS = accessibility;
X6 = quality of runs;
X7 = micro-climate;
bl...b7 = preference weightings attached to.
each of the seven site variables;
' a = a scaling parameter;

e = an error term.
In this form the attraction function can be calibrated through step-
wise multiple regression. The regression will identify which variables

significantly reduce the amount of unexplained variance in attraction

values and what the values of the preference weight%ngs are.

Three site variables are identified as best explaining
variation in stated site attraction values. They are length of runs,
quality of runs, and deqgree of crowding. The final attraction function

<
was calibrated as

v
Q 167.32 + 3.52 X 2,61 X. +1.69 X 6.2
= - . + 3. - 4. . .
3 4 P 6 ( )

This model accurately predicts 90 perceént of the observed variation in ~

. ’ 2
stated attraction values (r~ = .909) using the three variables of length
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of runs, quality of runs, and degree of crowding. Various statistics

associated with this regression are presented in Table 6.4. )

The standard error of the estimate (SEE) 1s 19.23, suggest-
ing a low émgunt of scatter 1in the measures of <tated site attraction
/
around the, fitted regression plane. 83 percent of the attraction values

are within 1 SEE of their predicted values; and 96 percent of the actual

measures are within 2 SEE of their predicted values. Table 6.5 shows '

I

the observed and estimated attraction values for each ski resort along

with each resort's residual and standardized residual.

It is interesting to note which resorts the regression
poorly predicts, i.e., those falling outside 1 SEE of the regression
plane. Four resorts are included in this group: Burke, Glen Ellen,

Jay, and Stratton. All four resorts are big resorts having high stated .
attraction values. The regression underpredicts the values for Burke

and Stratton. In other words, on the basis of the regression both of
these hills would be.assigned lower attraction values than they were
given by the skiers.. A plausable exglanation for this is that both -
Burke and Stratton have additional variables which affect their attrac-
tion. The case o} Stratton is a good example. It is one of the biggest
resorts, in a commerciralized sense, in the state. Skiing 1s only one of
the many activities of fered at this resort complex. Additionally, there
is a huge housing development where skiers have built condominiums. All
of these extraneous variables may cause Skiers to perceive Stratton in a

'

more complete recreational sense, than in a specific skiing sense.



Variable
Length

Crowding

Quality

Table 6.4

Regression Statistics For Stated Attraction Analysis

i
b
v
i

P

i

Stand:;;—Error of the \& . Beta

Regression Coefficient Regression Coefficient Computed T Coefficient
3.525 .392 8.974% ’e1.084
- -2.614 .432 -6.042% -0.690
1.696 \ .513 3.307* 0.382

* significant at the .005 probability level

-
<

Multiple Correlation Coefficient .953

3

Standard Error of the Estimate 19,237

-"LET -

o
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Table 6.5

¢ ©

-

Derived Stated Attr:a‘gtion Measures, Predicted Attractjon
Measures, Residuals, and Standardized Residuals

J

Derived Predicted Residual Standardized
Resort Aj Aj Residual
Bolton -11.244 -30.094 18.850 0.980
Bromley -0.476 -16.632 . 16.156 0.840
Burke . 85.356 29.058 56.298 2.927
Carinthia -69.875 -51.467 -18.408 -0.957
Glen Ellen 35.379 58.366 -22.987 -1.195
Haystack -46.328 -40.019 -6.309 -0.328
Hogback -97.363 -80.834 -16.529 -0.859
Jay 59.257 83.104 -23.848 -1.240
Killington 50.716 57.925 -7.209 -0,375
Mad River Glen 43.042 55.798 -12.756 ° -0.663
Magic 9.462 i 3.966 5.496 0.286
Maple Valley - -88.108 ~ -80.698 -7.410 -0.385
Middlebury -20.186 *~  -38.507 18.322 1 0.952
Mt. Ascutney -30.501 -26.291 -4.210 -0.219
Mount Snow o 5.608 4 .893 0.7§5 0.037
Mt. Tom -100,000 -88.149 -11.851 -0.616
okemo -4.896 -4.505 -0.391 -0.020
Pico 117.383 13.055 4,328 0.225
Smuggler's Notch 62.630 77.410 -14.780 0.768
Stowe 100.000 98.638 1.362 0.071
Strattop 37.701 17.680 20,021 1.041
Sugarbush 73.822 66.325 7.497 0.390
Suicide Six - -63.339 -60.975 -2.364 . -0.123
4 .
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L)

The %eason for an underprediction of Burke's attraction is

much harder to exégainﬁ‘ It is not at all commercialized in the way that

w
«

Stratton is. The only outstanding attribiute not accounted for in the re-
!

i opy,

f . gression 1s that 1t 1s highly 1naccessible to most of the east coast ski-
!
\ . , . ’
N ing market. This may be a very important aspect in Burke's actual at-
q

traction. However, this is purely speculation and 1s not supported by

other resorts with equally poor accessibility but which the regression

overpredicts.

&

/

The regression overpredicts attraction values for Jay and

-
-

Glen Ellen. Put another way, the variables and weightinés 1dent1fied in
the regression suggest that Jay and Glen Ellen should be more attractave
than skiers think they are. The overprediction 1s easily explanable by
the fact that both resorts have excellent skiimg facilities and not a

tremendous amount of crowding. However, the factors which cause a lower

observed attyaction value to occur are not readily identifiable.

One might conclude that the regression poorly predicts o

larger ski resorts as evidenced by the cases of Hurke, Stratton, Jay,

-"-.,‘
q

-and Glen Fllen. However, this is nct the case. The largest but not

necessarily most attractive resorts' attraction values are very accurate-

ly predicted: Stowe's standardized residual is .071, Killington's is
-~~.+375, and Mt. Snow's is .€37. Smaller resorts are also relaﬁ}VQly well
L3

predicted, with all observed attraction values falling within 1 SEE of

their predicted values.

|
o

Py

PRSI
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o

. In conclusion, this additive model of attraction is reason- .
) /

- " ably accurate in predicting the stated attraction values for most ski

sites in the sample. It has revealed that\attraction is related to the

Al

length and qualaity of runs at a resort and the amount of crowding.

Site attraction scores derived from tlec revealel rreference

analysis were also regressed against site variable scores. This regres-

<

sion identified one variable, length of runs, as the best predictor of

»

the revealed site attraction values. The calibrated model is,
1 “ Y

~

| n ,
| A, = -79.863 + 1.77 X . ) s

Regression statistics associated with this analysis are presented in ., |
Table 6.6. This model explains about 45°percent of the variation in '/ <
the revealed attraction values (r = .675). Other attraction functions

\ with additional variagles were callbratcd.I How?vor, as Table 6.7 pofgts
out, the inclusion of additional variables had very little effect at re-

ducing the amount of unexplained variance in the revealed attraction

scores.
TABLE 6.7
Alternative Attraction Models '
2 2
Variables - r S Increase 1n r

Length .6754 .4562 .4562

Length, Quality - .7200 .5191 .0629

Length, Quality, Crowding .7328 .5371 .0180 ¢




Table 6?6 - v

- . \\/\-\j
Regression Statistics For Revealed Attraction Analysis
. *
< Standard Error of the
Variable Regression Coefficient Regression Coefficient Computed T ~°
y.~'§.eﬁgth 1.776 o 457 3886 *
- :'\J“.‘E"«‘ Q’* ~
* gignificant at the .005 probability level L
.o
- =
1

Correlation Coefficient 675
Standard Error of the Estimate 40.364
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¢
«~ The fact {bat the revealedlattracpion scale 1is not as ac-

curately predicted as the stated attraction scale may be related to three
sources of error. First, Rosses inferential technique, outlined in 3.6
and 3.75 may not provide sufficiently accurate information on the rela-
tive attractioq’of two sites. This 1nadequacy may be related to a second

source of spatial bias. This point will be discussed further in the

o

following chapter. , -

Second, the attracthon scale derived from stated preferences

may reflect measures of attraction which have been "simplified" by the

" interviewed skiers. Tt 1s conceivable that skiers, when making intro-

s

spective judgements on their preferences for ski sites, only focus on
variables of seemingly apparent importance. These variables may, how-
]

ever, have only moderate actual importance in their behavior. Because
4 »

*
1t 1s variables of apparent importance which have been regressed with

the attraction measures, .t 1s hardly surprising that they better pre-

dict introspgctive Judgements than actual behavior.

\

A third recason why the stated attraction measures are bet—~'

5

ter predicted 1s that both the stated preference rankings and the site
variable score were obtained from the same group of skiers. Skiers, in
answering the questlonndfre, may have attempted to justify their pre-
fercnc§ rankings by §iving site variable scores con51steﬁt with the
rankings. 1In short, there i1s more internal consistency between the
site scores and the stated attraction mdasures than between the site

. v

scores and the revealed attraction measures.

13



Explanation of Site Attraction Sgales

The regression analysis of stated attraction scores has
been successful at idéntifY1ng and weighting the effect of three_site i
characteristics on site attraction. The analysis of reQealed 51t; at-
traction was successful in identifying and weighting one sitg variables.
Because of the predictive accuracy of the stated attraction model,rany

further discussion on the relationship between site attraction and site

variables will focus on information obtained from this regression.

N

Erom the analysis of stated site attraction scores certaain
inferences can be drawn about the effect of variables on site attraction
scores. First, the analysis has identified length and quality of runs
and degree of crowding as the site characteristics which best explain
the site attraction scores. Interestingly enough, they have the same
approximate importance as skiers suggested in the Ellis and Ker study
(Ellis and Ker, 1971). Furthermore, length of runs may also be the
best representative of a more gencral factor describing the overall
characteristics of a ski hill (eg., length and variety). Secondly,
the regression has identified how site attraction is re}ated to these
three variables: it 1s positively related to length and qualityJof
runs and inversely related to degree of crowding. Site variables like
length of runs'and quality of runs certainly have pésitive utility as-
sociéted with them.r That 1s, the more of them at a site, the better

the skiing. It would be expected thaf they would be positively related

to site attraction. Crowding, on the other hand, has negative utility
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and therefore it would be expected that site attraction would decrease

" [

as it increased.

Length of runs has been identified as the most important

¢ v

of the three variables. It is about three times as important as quality

of runs and a little dess than twice as important as degree of crowding.

) Crowding is the second most important characteristic and it is about

h)
twice as important as quality of runs. ’

-

The fact that the two most important variables have an en-
tirely different effect on site attraction scores su;gests that there
is a trade-off between these two variables at each site. For some sites
the long'runs offset high crowding, resulting in moderately high attrac-
tion. %Ealler sites having the same’amount of crowding may be much less

attractive because they do not have enough posit1§e utility in the form

of long runs to offset the negative utility of crowding.

Figure 6.1 shows the derived attraction surface plotted
in a two dimensional attribute space ined by crowding on the x axis
and length of runs on the y axis. 7This shows graphically the trade-off
relationship between length and crowding identified in the stated at-
traction analysis. Siée attraction is high in the upper left of the
graph where there 1s moderate length of runs but very low crowding.
The attraction surface slopes downward toward the lower right hand
corner where there is high crowding ahd short hills. There are no

hills in these corners because either such attractive opportunities don't

¢

~r
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exist (as would be the case in the upper-left hand corner where resorts
would have long runs and low crowding) or they would noé have sufficient
attraction to survive economically (as would be the case in the lower-
right hand corner where resorts would have short runs and large crowds).

3

The general shape of the attraction trade-off surface 1l-
lustrates the notion that as length increases so does attrgction and as
crowding increases attraction decreases. Resorts, such as Burke, with
moderate sized hills but very low crowding have high attraction. Hills
with the same amount of length of runs but more crowding show substan-
tialddecreases in attraction, as is the case with Magic. ;n the other
hand, hills with high crowding and small hills have very low attraction.
This is the case with Mt. Tom. As the length of hills increase attrac-

tion increases in spite of the same degree of crowding, as with Jay,

Pico, and Okemo.

In general, as the degree of cqowding increases it takes
proportionately greater amounts of length of runs for a hill to obtain
a higher attraction value. In certain areas of the surface, the gradient
is not very steep, suggesting that it takes larger amounts of either
crowding or length to increase or decrecase attraction values. This 1s
the situation in the middle of the graph. 1In o;her areas the surface
rises and falls off very sharply. A good example is the surface arouné
Burke. Very small changes in either crowding or length of runs cause
very big changes in attraction values. For example, Mt. Ascutney which

has slightly shorter runs and slightly more crowding than Burke has sub-
A . ;
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stantially less attraction than Burke.

| oo
S

. N
The Identification of Important Site Characteristics Through Percestual
) \

\ -
Scaling " ®
. %
In the preceeding re@ression analysis the site character-

-

& istics of length of runs, guality of runs, and degree of crowding were

Lr

identified as imertant determinants of site attraction. gection
will examine an altexnative method'for identifying thg ifiportant chawsc-
teristics of spatial alternatives. This method, termed similarities
analysis by Coombs (Coombs, 1964), was developed in psychology and has

-
been tested in a number of situations. s

When presented with three sites, people can perceive the
first site as more similar to the second site than the third site. In
the case of skiers, they can perceive some resorts being more similar
and some as being more dissimilar. Such a comparison must, however,
be made according to some Etandard@ It 1s hypothesized that this stan-
dard is one or a number ;f attributes shared by all sites, which a skier
uses to discriminate between sites. These attributes can be regarded

he dimensions of an aggregate perceptual space within which judge-

ments of resort similarity occur. .

-

It is of interest to see whether or not this group of var-
‘v.“ 4 \.&

iables will eontain site variables which govern preference; namely, those
\\?eleted to site #&Eraction. Furthermore it is of interest to examine

the relative importance that “"preference related variables" have in

-
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judgements of perceptual similarity. One might expect a strong relation- //

N R
ship between these two sets of variables. Hence, it is the purpose of /
i

this section to construct a similarities space which would reflect the
perceived similarity between ski resorts and then identify properties

which bound this space. \

Data C
Each skier in the sample was asked to separate the resorts

he was familiar with 1nto as many groups as he thought necessary so that

all members of each group would be more similar to each other than -to

2 a 3
members of any o%her group. Each time a skier grouped a set of resorts

e’
this was recorded in a sample shze matrix. Each cell in this matrix de-
v

Jotes the number of times that/the row and the column ski sites were

compared. A second matrix was slmultaneously constructed and each time ‘
any site 1 ané any site j were grouped by a skier, the 13th cell of this
sccond matrix was incremented. After all skiers' groupings were examined

a similarities matrix was constructed. This was done by simply dividing

each cell of the first matrix, representing the maximum number of times

that a row and column site could be judged similar, by the same cell

in the second matrix which showed the number of times the two resorts

were actually judged\to be similar. :This matrix of 51m%l§rity measures

’

1s presented 1n Table 6.8. f

¢

Values 1n this matrix represent the perceptual similarity

between any row and column ski site. This representation 1s in a numer-

a



Table 6.8

Similiarities Matrix

1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Bolton 1. - - )
Bromley 2. 0.42 -
Burke 3. 0.50 0.13 -
Carinthia 4, 0,32 0.13 0.32 -
Glen Ellen 5, 0,36 0.30 0.20 0.33 - . -
Haystack 6. 0.25 0.42 1.00 0.45 0.44 -
Hogback 7. 0,75 0.07 0.50 0.57 0.33 0.67 - [
Jay 8. 0.20 0.29 0.31 0 00 0.39 0.13 0.25 -
Killington 9, 0.21 0.28 0.17 0.00 0.26 0.08 0.13 0.40 -
Mad River Glen 10, 0.26 017 0.80 0.00 0.57 0.17 0.20 0.50 0.22 -
; Magic 11, 0.67 0.60 0.32 0.00 0.50 0.69 0.40 0.29 0.15 0.40 - ‘
Maple Valley 12, 1,00 © 28 0.50 0.43 0.00 0.58 0.82 0.00 0.06 0.33 0.43 -
Middlebury 13, 0,50 %20 507 032°6.10 0.50 1.00 0 09 0.05 0.19 0.50 1.00 - -
Mt. Ascutney 14, 050 0.24 0.00 0 00 0.25 0.7i 0.50 0.00 0.16 021 0 33 0.00 0.50 -
Mount Smow 15, 0.20 0.40° 0707 © 00 0.20 0.11 0 07 0.19 050 0 11 0.20 0.05 0.00 0.20 -
Mt. Tom 16. 1.00 0.32 0.33 0.40 0.20 0.57 0.44 0.20 0.10 0.20 0.17 ©0.33 032 100 0.4 -
Okemo 17, 0.55 0.45 038 100 032 0.65 0.63 O 25 0.11 043 068 055 0.31 078 007 0.42 -
Pico 18. 0.54 0.45 0 14 0.33 045 038 0 7L 0 20 0.25 0 30 0.58 0 14 0 43 0.64 0.22 0.33 0.54 -
muggler's Notch 19. 0.43 0.09 0.38 000 0.53 0.06 0 25 0 43 0 40 038 0.33 000 0.17 025 0.19 000 O &1 O.46 -
Stowe 20, 6.12 0 16 0.20 0 00 0.27 D.07 005 0O 48 053 037 008 0.00 020 005 0.32 0.05 0.09 0.08 0.44 -
Stratton 21. 0.20 0.54 0.00 0.20 0.30 0.11 0.l11 © 23 0.48 0.18-0 30 6.21 0,11 0.13 0.52 005 0.16 0.41 0.43 0.41 -
Sugarbush 22, O 15 0 21 0.13 000 0.42 008 0 00 0 32 050 023 015 000 0.05 008 049 0.00 0.07 0.16 0.30 0.51 0.46 -
Suicide Six 23, 1.00 0.33 0.33 0.32 020 075 100 O 60 014 033 067 032 1.00 075 014 0.32 1.00 0.60 0 25 0.38 0.00 0.17

23
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ical form and is an aggregate expression in the sense that no value may
necessarily represent the perception of an individual skier but rather i‘i;y.

-~

what all skiers have indicated in the aggregate.

o

Scaling the Similarities Matrix .

This perceptual similarity between any two ski sites can
also be represented physically in a multidimensional space. 1In this
space perceptual similarity is represented by the distance separating
points corresponding to the ski sites. Small distances signify a high

degree of perceived similarity between the two resorts and large dis-

tances reflect a high degree of dissimilarity.

The transformation of the aggregate measures of perceptual
similarity from their numeric form in Table 6.8 to a physical or dis-
tance form 1s done through the use of the multidimensional scaling al-

gorithm SSA-1, described in Chapter 4.

The advantage of iscaling the similarities matrix in this
t
manner is twofold. birst, thé configuration of points and their de-
| ' ,
rived spatial relations produceé“by SSA-1 provide easily visualizable
relationships of the perceptual sjmllarity between different resorts.
i

Such relationships are very hard to discern in the original similarities

matrix. Second, once this configuration 1s derive?, agé provided that
N /
\

<“it satisfactorily reflects relationships inherent in the simifiarities
A ; ; ‘

! / ‘
matrix, further analysis can'be performed on the configuratign of poings

that cannot pﬂfﬁé}formed on the matrix of similarity measureg.
- .

£
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<

%

The similarities measures presented in Table 6.8 were used

4

as input for SSA-1l." The rows and columns for the resorts Burrington ﬁili,

: J o
Norwich University, Pinnacle, Prospect, and Sonneberg have been removed
because they contained a large amount of missing data (1.e., no compari- R
sons). The dimensionality of the scaling solution was to be determined

on the basis of two criteria suggested by Shepard (Shepard, 1972, p. 9): .

low residual departure from monotonicity (STRESS), and configuration

interpretability. A two-dimefisional configuration was arbitrarily selec-

ted for initial examination; subsequent enlargement or reduction of
dimensionality was to be directed by the amount of STRESS contained in A

the initial cohflguration (i.e., hiéh STRESS suggesting higher dimen-

sionality and very low STRESS suggesting fewer dimensions, namely, one).

~

The two-dimensional configuration is presented in Figure

6.2. The cgmputed stress value for this configuration 1s a reasonably

»

low 0.186, suggesting an 18 percent departure from monotonicity. The
algorithm has positigned most of the larger resorts in the lower right
of the configuration, the moderate sized resorts in the middle of the
confiquration, and tﬁé smaller sites to the left. Such a distinguish-
able gradient of resort size suggests that the configuration has somg
fairly obvious underlying properties. ~ Because STRESS was suffj01entl§

low and the configuration had a very obvious shape, no further solu-

tions were sought.

Fitting Property Vectors to the Percdptual Space

"

It can be reasonably asserted that 1f the shape of thas

v
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coimmon characteristics, these characteristics should be identifiable in

1 .\u

no {method has been devised which allows the dominant properties shaping

H
. 3
caling.configuration to reveal therselves. Instead, various vectors

of property scores for each point in the configuration are “"fitted" in

the\épacé. The degreg!#o which these tested properties accurately fit

|

.in thle space is taken as a measure of how well the properties explain

|
the shape of the space. Properties which fit the space very accurately
are i?ferreg to be the characteristics by which reserts are compared.

i

<

The algorithm used to fit property vectors in the perceptual

> e B B P P P PTG

space l{is PROFIT, developed by Carroll and Chang (Carroll and Chang, 1964).

i
The ;mpcedure used by the algorithm to fit vectors in a scaling confiqura-

tion chn be described as though a1t was heuristic, although the actual
'( L]

-

proc&dnre derives a scolution analytically. The procedure begins by

Ll : -
taking the first site .property, which is in the form of a vector of
B 4

écogws for each site on that property, and pogitions it in the configura-

*
tion of ski,sites. Each site's position-is prOJectedﬁonto the vector

of scores. The gorrelation coefficient is then computed between the

ra
P ]

projected*%coresﬂoﬁ,the sk1 resorts and the actual scores on the vector.’

.The vector 1s then rotated slightly until a new set of projected scores

occur. The correlation coefficient is again computed betwecen the new 0

s

projected scorgs and the actual vector scores. This procedure ¢on-

©

tinues until eaéw possible ranking of projected scores with its asso-

|

| ;
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ciated orientat%Pn in the space has been tested for the degree to which

L]

it correlates with the actual vector scores. The fipal orientation is .
that for which the correlation of projections and actual scores is,

maximized. This entire procedure is then repeatéd for each candidate o

property.

All site properties were fitted to the similarities configura-
tion with the exceptﬁon of familiarity. Thefdlrection of these vectors
in the configuration are shown in Figure 6.3/and a list of correlation

coefficients for each property vector is presented in Table 6.9.

. 2 B + X
Most of the vectors have fairly high r values. The most -
similar correspondence between projected and actual scores occurs for .

L , 2
the site properties of length of runs (r = .897) and variety of runs

2
(r = .905). Price (r2 = .834) and crowding (y2 = .‘94) have a slightly

2
less accurate correspondence as do accessibility (r = .569) and quality
5 .
of runs (r = .661). Micro-climate has a very low correspondence
2
{(r = .09).
»
o ) ! ‘

i

Of equal interest is the direction of these fitted vectors
relative to one anpther. Table 6.10 shows a matrix of the cosines of .

angles between the .vectors. The variables, of variety, length, and :

n

quality arve highly colinear. This group of properties have the most
o

|
accurate fit in the space on the basis of r2 values. Also these var- ) ‘

' \
lables are the only candidate properties which are relﬁted to the

actual physical properties of ski sites. Because they are colinear and

? i

fit very accurately in the confiquration, 1t would appear that this is

one factor spanfiing the perceptual space.
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Product Moment Correlation For Fitted Property Vectors

Crowding

Tow Ticket Price
Variety

Lengthis
Acceséib&lity
Quality ,

Micro-Climate

Table 6.9

©

N .890
.913
.951
.947
.754
.813

.308

.794
.834
.905
. 897

.569

.661

.094

=
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. Crowding

Crowding
Tow Ticket 0.
Price
\
. Variety 0.
Length. 0.
-__Accessibility O,
Quality Oi

Micro-Climate-~0.

H

9625

7401
6835
%

0874
7943

0371

Tow
Ticket
Price

0.8948

0.8560
-0.1862
" 0.9009

-0.3070

Y

Table 6.10

/

Cosines of Angles Between Pairs of

Variety

0.9967

~ -0.6052

0.9999

-0.6995

*

iiength

£

-0.6674
0.9955,

-0.7548

Fitted Properfy Vectors In the Perceptual Space

~

Accessibility

-0.5942

0.5922

Quality Micro-Climate

~

’
= (ST -

-0.6896 -




The variables of crowding and price have fitted vectors

which, while not being as strongly.colinear as the physical character-
1stic variables, are in the same general area as those site character-
igglcs. It 1s also interestina to note that these are, essentially, the
only nonphysical characteristics assoélated with each site which have

been tested. Like the physical characteristics, they have grouped to-

gether. .

-

The final variable vector of accessibality fits moderately
well in the space. However its orientation is much different than those
related to actual site characteristics. Its orientation is orthogonal
or oblique to the other fitted vectors. BAn examination of this vector's
position in the space shows clearly that more northern fesorts such as
Jay, Stowe, Sugarbush, and Smgggler's Notch have low accessibility pro-
jections while southern resorts like Mt. Tom, Haystack, and Carinthia

A

have high projected scores.

N
This fitting solution suggesés that skiers yse two or
three general factors to compare sites. A first factor i1s certainly
related to the physical properties of a ski site. In this study, this
factor i1s characterized by the vector representing length, variety, and
quality of runs. These vectors are highly colinear and fait qu1tehac—
curately in the space. These properties have been shown to be strongly:

..related to the quality of skiing. Because of their importance they may

be the actual site properties which skiers have used to judge the per-




#

<

ceptual similarity of resorts and, thus, bound the derived space. These

vectors also represent the most tangible properties of ski sites. Be-
cause of this, skiers may choose these properties to base comparisons

t

of rescrt similarity since sites may be more easily differentiated in
SO

terms of tangible rather than intand&b%@ pronerties. :
(l* -
A second factor appears to combine other site characteris-
tics which are more extraneous to the actual activity of skiing and less

tangible than those properties mentioned above. This factor is charac-

tarized by the two vectors crowding and prace.

These two factors of physical and non-physical site chargc-

teristics may, in fact, represent a more comprehensiQé factor related
to general site characteristics. Since the importance of physical and
non-physical components of a site will vary for different activities and
situations, the actual dominance of the overall factor by one of these
two components may depend on how important the phys%cal and non-phy«sical
components are in the activity being investigated. I;‘sk£§ng, for ex-

i

ample, physical aspects of a site may predominate because of theirgoq—

vious 1mportance.‘ In other activities, sGich as shopping behaviori nin— .
physical variables may emcrge as more representative of the general

site. Unfortunately, the precise nature of this relationship cannot

be verified by this study because physical cﬁaracterlstics dominate the

list of candidate Qariables. This surely biases the final results. .

-

i
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s A final factor which skiers appear to compare sites On 1s a
site's relative spatial position. This factor is characterized by the
accessibility vector., Most of the interviewed skiers came from Massachu-
setts, New York, and Connecticut. For these skiers, northern’Vermont
resorts are very 1inaccessiblg whereas southern resorts are more accessible.
Hence, the emergence of this dimension is strongly related to the biassed
distribution of respondents agd shows the affect of aggregating many .
individual perceptual judgements., If a more even distribution of ;es-
pondents had been obtained, perhaps the dimension would ngt have emerged
as strongly. This would be unfortunate :.since this factor seems to be

considered an important element of the similarity between two resorts;

namely, their relative location 1in space.

bl

It-1s also interesting to note that the two major variables

explaining the stated attraction measures fit quite well in the derived

1

2 )
space (crowding r = .79 ; length r2 = .89). This would seem to sub—
v

port the notion that there 1s a strong relationship between site var-
- !
1ables affecting preference and those affecting perceptaion.

o

. The purpose of this section has been to offer an alterna-

tive wethod for identifying the characteristics skiers use to compare
different sites. The method has identified three general factors:

g site's spatial posifion, and £hc physical and nonphysical character-
1stics of ski sites.'| Bach of these has been represented by specafic

property vectors fitted in a pérceptual similarity spacve. The accuracy

of fit is very good in most cases, leading to the conclusion that the
»
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methed has successfully identified important properties of skiers' -

perceptual jquements, and that these properties are very similar to

« : v

| . those related to skiers' preferences.
|

v

Summary
The purpose of this chapter has been to explain the de-

rived scales of site attraEtion. Using regression analysis, three

- variables of length of‘runs, degree of crowding, ané quality of runs, o
were identified and weighted’in an additive attraction function. This
function raccurately accounted for 90:percent of the variation in stated
'attraction scores, Thé’éame analysis.yas performed on the revealed at-
traction scale. However, this analyg;s could only identify one varaiable,
length of runs, and this single variable could only account for 45 per-
cent of the variation in the revealed attraction values.

In the gihal section, an alternative method was used to
identify the charaéteristicg(;Eich‘skiers used to compare different ski
sites. These characteristics were hypothé§ized to be the same as those
related to site attraction. The analysis uncovered three factors from
fitting property vectors in a perceptual similarity space. These were
the physical and non-physical site properties and the spatial position

of each resort. These results tend to support those obtained from the "

regression analysis. .,
b \

MJ)




, CONCLUSION
The genLral objective of this study has been to investigate
/

.} certain aspects of the rule by which, skiers make choices of where to

ski. The study has focused on the e¢ffect of site characteristics on <
N .
skiers' cholices. The purpbse of th study'has been twofold. The first |

was to derive measures of site attrpction for 28 ski sites in Vermont.
The second was to identify which site characteristics best explained

the derived site attraction measures. // \
/ \ !
In the first chapter a |skier's choice was assumed to in-

.

dicate that ski site having the highest spatial utility of all available

sites. The spatial utility\of a ski siteg for €ach skier was defined

!

Y op

as the attraction of that site discounted by its distance from the

skier. This trade-off relationship between the positive utility of

+
“

site attraction and the negative utility of distance was verified an
<

[y

Chapter 2 by examining skiers' choices in relation to intervening op-
portunities. This chapter also verified that different sites appéared '
to have differing amounts of attraction. This was demonstrated by a
site's ability to draw skiers past various amounts of intervening op-
portunities. Some sites were observed to draw skiers past many sites
while other siLes could notf %Howcver, no attraction measures could be
mderiveé from these varying "drawing-propensities" since such a method (
would nécésséfziy assume all intervening opportunities to have a homo-

Al

geneous effect on skier choices,. regardless of the differing site char-

. . acteristics of these opportunities. This assumption clearly violated
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the major premise of this study that sites with different site charac-

teristics and, hence, attraction would have correspondingly different
4

effects on behavior. For this reason alternative methods were examined

for measuring site attraction.

Two alternative methods for obtaining site attraction
measures were discussed in Chapter 3. Using the first of these, the
researcher defines site attraction measures by identifying, weighting,
and combining important site variables into a single, representative
measure of attraction at each site. This method was termed the site-
variable approach. The second of tﬁése{ the behavioral approach, ob-
tains attraction measures through an analysis of spatial choices or
revealed preferences in which the effect of distance 1is neutralized.
The behavioral method was selected for two major reasons: first, it -
was far less susceptible to researcher bias, and second, 1t allowed
more flexib%lity 1n examining the accuracy of different attraction

functions and calibration procedures. In particular, Ross' approach

was selected over an alternative approach for methodological reasons.

Two measures of site attraction were derived for each

v

site. Each measure was based on a different source of information

on thé relatave attraction of sites. A first measure of stated site

\ *

attraction was derived for each site from skiers' stated preference
rankings ¥or ski sites. These measures were based on 363 respondents'

rankings. An ordinal attraction scale was first derived using PCPA.



An 1interval scale was then constructed through multidimensional scaling.

o

. A second measure of revealed site attraction was derived
for 24 ski sites using sklers revealed preferences for sites. These
measures were based on 2341 revealed skier preferences. The Ross method
was used to obtain an ordinal scale which was also given interval pro-

perties through multidimensional scaling.

These two scales were observed to have a high degree of
similarity. In particular, both scales 1dent1f1ed\fhe same groups of re-
sorts having high and low attractior/ Major differences between the
two scales were confined almost entirely to the group of moderately a;—
tractive resorts. This is to be expected as resorts'’ p081£1065 in this
group would be most sensitive to sampling vartability. Both scales Sud—

gested that larger and more northernly resorts tend to have highest at-

traction and small and soQutherly resorts tend to have lowest attraction.

In the final chapter analysis was undertaken to explain
the derived attraction measures. The focus of this analysis was on iden-

tifying the relevant site varaables related to 31Re attraction. Site

A

attraction measures were assumed to be an additive combination of weighted
' ) /

site characteristics. Under these circumstances linear regression could

*

be used to identify and weight candidate variables.

To obtain site characteristic measures, skiers were askbd

; .
to score resorts on 8 site variables: degree of crowding, price, length
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variety, and quality of runs, resort accessibility, familarity, and
resort micro-climate. Average site scores were used as independent
variables 1n a stepwise multiple regression with both sets of site at-

traction measures.

The regression of variable scores with statced tiraction
scores identified length of runs, degree of crowding, and qualaty of
runs as explaining 20-pexcent of the observed variation in the stated

TN O " P
values. Length and quality were observed to be directly related to at-
traction, whereas crowding was inversely related. This additive model

proved to be quite accurate-at predicting most resorts' scores.

i

The regression involving revealed site scores identified
only one of the candidate variables, length of runs, as significantly
redu&lng the amount of unexplained variance in the éttraction scores;
this st'about 45 percent. Additional site variables sh;wed no major
1ncreas? in explained var}anccwgnd, for this reason, were excluded from
the final model. The inability of regression analysis to accurately
predict site attraction scores was attributed to two possible reasons:

methodological problems of the Ross approach, and the complex nature

of revealed preference.

From the analysis of stated preferences, site attraction
was shown to be positively related to length of runs and negatively re-
lated to degree of crowding. Thus, attraction could be regarded as a

trade-off between these two quantities. This notion was shown graphi-



cally by plotting the;attraction surface in a two-dimensional attribute

space defined by the vadriables degree of crowding-and length of runs.
The gurface illustrated, for example, that' ski sites with moderately
lona runs and low crowding have high attraction. Other sites with the

same length of runs but more crowding were observed to have lower at-

traction.

Gertain areas of the attraction surface were seen to be
very steep, showing that small changes in either length or crowding
would result in large changes in attraction. In other areas, the sur-
face was quite flat, indicatang that large changes 1in length ér crowd-

ing were required to increase or decrease resort attraction.

In the final section of Chapter 6, a similarities space
was derived from skiers' perceptual judgements on overall resort similar-
ity. This space was constructed through multidimensional scaling. The
purpose of this analysis was twofold. The first was to identify which
site characteristics are used by skiers to compare sites. The second
was to determine whether the same site characteristics which are re-

lated to attraction are used to compare sites.

In general, the similaraity between any two resorts was
observed to be related to two general factors: a site's relative

spatial position and 1ts site characteristics. Furthermore, the two

r

site properties related to attractidm were seen to fit quite accurately

o

2
in the derived space (crowding r = .794; length r2 = .897), suggesting
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. a fair amount of correspondence between variables related to site at-

o

traction and variables skiers use to compare sites.

-

The Ross Mcthod and Spatial Bias

- .

. In the previous chapter, the revealed attraction scale was
only partially explained by the length of run-. 7The poorly predicted
Y scale was attributed to three possible reasons, one of which was pos-.

sible error in the Ross method. This point will be discussed in the

following section.

-

1 The Ross method has two types of spatial bias associated

with 1t. Both are related to the effect that particular arrangements

of indiv1dua1é%3nd available opportunities has on derived attraction
v R

measures. The first type of spatial bias arises when one resort i1s lo-

s

-
T

cated in such a way that 1t is "always judged more attractive than most

resorts and less attractive than none. This 1s usually caused by an /

unevenly distributed sample of individuals. However, this spatial bias

was corrected by rewriting the fprmula for the‘proportlons matrix as ‘

(4.3). This revision expresses all comparisons of two sites' attrac- ‘
.—tions as a percentage of those ;kiers in a position to make the com-

parison.

’ Unfortunately, a second form of spatial hias also appears
to exist. This bias is related to the fact that, because all resorts

are rarely equidistant from a skier, some resorts have a greater chance

of being judged:more/attractive'than others. Consider the situation




2

e - -\

A, . _ - 168 -

3 ;
[ * .
Y - /’
presented in\Piqure 7.1. Skiers located at origin i have three avail-
" able ski oppertunities at j, k, and 1. Suppose one skier at i chooses
» . % 4 &
site k. Using the Ross method, the following inferences can be wade;
A D > U{A D ¢
U ( K lk) ( ; 1]) ]
and D, > D, , ' 7.
ik + 7ij s ( ‘1{
\ > :
Sq Ak > Aj ° <
Suppose -also that another skier from i chooses 1. Then,
) > U ‘
u(a, p.,) (A_ D,.} .
n n 7 . ) .
and D, DU” i (7.2)
* o
so Ai/5 A ) ' . ‘
Hence,\sklers Have Sh?YA that sites k and 1 are more attractive than 7.
- [y - '
However, because
l; . 1
o D, *>D . "
Co Uil 1k ;
- . g . Y ' ’ ‘o v, L
,the inference in=(7.2) is less likely to occur than that in (7.1) if
A.k and A} are similar since greater travel cffort 1s required to ghow
3 .
' that ' . o , ¢ ¢
a 4 ._" .
v , )
A, > A
1 ] . )
’ / A ’ P
than 75 required to ?bow' (7.3) °
L ’ ‘ C *
‘ !-“c Mm‘—_»“‘ \ # '/
>
Ak A) /
. ,
- 3 !
. ” s o \ !
l‘ﬂ‘:? \ v 3 2 5 &
4\“(‘ * - P - D VR FUPU . =
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Inufact, Al must be substantially greater than Aj, while A} need be only

slightly greater.

r N i
In the Ross'method, both inferences in (7.3) sunply the
- - P

same amount of 1nformation about how "unattractive" site 3 1s, irres- o
pective of the fact that the inference Ak > Ai is more easily made than

the inference Al > Aj. It seems appropriate that the inference that
o \

A1 > Aj should bc“welghted more heavily than the inference that hk > A

to accommodate this obviou$ difference in attraction values.

-
Y v

Onc method for weighting is through sampling; that 1is,

\

. e
plso sample people for whom the inference that,}’\1 > Aj 1§ more easily

made than Ak > Aj. This would tend to balance out ainferential errors.
J‘ 9
« ! 1

How®ger, there 1s no way such a sample could be obtained since it would

- - o

X

require that

s ! .
o D >D,., D .. -
1k 11 13 v
/ NowHerc 1n Fiqure 7.1 doos this situation exist. Hence, this spatial
biag cannot be rémoved through sanmpling. ) - .

—
1

A sccond method for removing this bias 1s by artificially

¢ %
werghting certain inferences about the attraction of fwo sites. Again,

.
-

consider the situwation 1in (7.1). Skiers at origin 1 have two ‘oppor-

e

tunities: J at 50 miles and k at 75 miles. If a skier at 1 was to

~

choose K, then ' '
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o ,, |
. U(a, 75) > U, 5Q) (7.4)

gy

e
Assuming-a simple spatial utility model as that presented in 1.2, and

a distance exppnent of unity, (7.4) could be rewritten as

@

-

Ak A
. LT
| 75 ~ 50 N (7.5)
Clearly
- ' > A.(75/50) BN (7.6)
1, % J /

From this; th. 1nfe;ence that k 1s more attraétlve than

j should be weighted by tﬁ:>fatio of 3/2, or, the distance to the chosen
sigﬁ over: the distance to the rejected site. This procedure would he-
’gin to remove such bias. Unfortunately, this also brings to light the‘

! . error "involved in estimating the relative attraction of two sites.
The,infer;ntial procedure outlined above obtains minimum estimates for
two sites' attractions. Fonr example,.any ratio greater than 3/2 will
satisfactorily weight the infererce -that Ak > Aj. Under such circum-

® stances any derived attraction scale would represent}éenimum attrac-

* tion values for a set of resorts. However, the entlre\>cgl§\could be

"stretched" and still yield results whlgh would satisfy the inequalities

0!

such as those in (7.5). This seems to suggest that Ross' method is
t ,

o

LIV

. - o] a
incapable of providing accurate, unbiased estimates of site attraction.




Surgaested Roseq;ch Areas

o

The most important direction in which further rcsearch ap-
7
, -

J
pears netessary 1s the improvement of Rosses technique. Rosses method 1s /

a significant improvement over previously used methods of analysing re— —

°

vealed preferences, namely the intervening opportun\tles approach. This

improvement rclates to Rosses incorporation of the effect of availablg,
yet rejected opportunities on spatial choices. However, the method

‘spat‘lal posi-

tions of intervening opportunities have on spatial choices. This causes
j

does not adequately account for the effect that different

some opportunistlcally located sites to have a greater chance of being
inferred more atFractlve than other less opportunistically located sites.
This probability 1s primarily related to a SLFe's‘reJative spatial posi-
tion, 1mpiying that the final attraction measures may be spatially’
b1aséd. To correct this bias certaim revealed preferences can be

weighted. | However, such weighting does not eliminate error assoclatod

with the estimation of the rclative attraction of two sites.

v

A logical progression 15 the improvement of Rosses approach.

Such 1mprovement should be directed at two_EiSBlcm arcas. First, the

effect of differences i1n distances between chosen and rejected oppors, S
tunities must be 1ncorporatca into tﬁc method. At preseént, th:”myhﬁb&‘ ‘
accounts for thy fact that, for example, Stowe will have a different

ef éct on prefgrence than will Prospect. The method do&s not take into e

accypunt that Atowe at 5 miles will have a different effect on preference

than will Stowe at 100 miles. It 1s this situation that must be cox-
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rected Cne of the most promising techniques for resolving this problem

appcars to be through weighting each inference by a ratio indicative of

the added travel effort necessary to choose a particular site over a

- «

nearer, avallable site.

A second point of aimprovement relates to obtaining more
accurate estimates of the difference betweenLtwo sites' attractions.
For each revealed preference, the Ross method simply identifies which
of two sites has greater attraction. By weighting inferences as in

the pré@ious section, some improvement 1s made by indicating how much

the minimum amount of attraction difference must be. However, it is »

also necessary to derive an upper estimate on thisg difference, and do
' N <
so in such a way that the range between minimum and maximum estimates 1is

—
(‘, +
sufficirently small.

Moving to the study's results, future researth might also
- ) (

examine shier prefercences in other regions with the purpose of verifying
the relationship established in this study between site attraction and
J p
thé s&te variables length/varjety of runs and crowding. In these other
regions the average s1ze of hills and degree of crowding may be quite
different than in Vermont. This may cause the relative importance of
these site variables in site attraction to change drastically. V%

would~pe interesting to examine the relationship between variations in

regional characteristics and regional skier prefercences.

a

Finally, the géncral‘succeés of the perceptual scaling ap-

' 3



- 174 -

proach to identifying important site characteristics would seem to s

warrant further application and development. For example, further re-

[

search might verify the proposed importance of site variables identified

-

in Chapter 6. This could be accomplished by fitting additional property

1

vectors in the similarities space presented in Figure 6.2 and examining

the orientation and degree of fit of these additional vectors in rela-

[

tion to those previously fitted vectors.

)

A f
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APPENDIX I

A Test to Assess the Accuracy of Straight-Line

Distance in Site Attraction Analysis

It is the purpqgse of this section to determine whether

straight-line distance can be used to represent the spatial separation

’

between origins and destinations instead of actual road distance. The

L}

reason is that the straight-line distance between an origin and a des-
tination can be calculated given the x and y coordinates of both points,

)

whereas road distances must ke measured. Because there are approximate-

ly 8500 origin—destinatibﬁ\paz>§ in the revealed preference data used
. % : R
in this study, the calculation of these distances would be much simpler

.

and far less time-consuming than attual measurement.

9

i
3

- ® -

Before using straight-line distance, it 1s important to

¢

. consider how well it correlates with actual road distances in Vermont..

, \
Certain physical features such as mbuntains and rivers may cause low
o

correlation to occur. If low correspondence is observed it would be
necessary to use road distance since 1t would be more representative

of the actual spatial separation between two places.

»

One,aﬁpecé of the correspondencé between straight-1line

~

and road distance is pa}ticularly relevant to this study. It relates

to the way differentjdistanﬁe measures C be used to rank a set of

s

3 *

- ‘ h
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resort ‘destinations on: their ordinal proximity to a given skier origin.
This: property should be given important consigeration since the Ross
method, discussed in Chapters 3 and 4,'ﬁerives site attraction measures
from inferences based on the ordinal proximity of a chosen site to a re-

)egped site (see 3.2}. The chosen site 1s inferred more attractive than

rejected sites nearer to a skier's origin. « oA
i g

) :

N [

$ f

straight~line and road distance. It is of interest to determife whether

P ) a
the ordinal ﬁroximigy of destinations for a given origin is the same for
straight-line and road é;ﬁtances. . '

N
. /

To test this nStion seven sample orYigins were selected.

This section focuses on this aspect of similarity between o

4

f

-

>

Thesé cities are the seven largest CJﬁigs in Vermont from where, it was

Ay

0

—_——e

1

felt, most skiers would come.

N )

They are White River Junction, Spring-

field, Brattleboro, Bennington, Montpeli

.

TN .
er, Burlington, and Rutland. -

For each city a list of every feasible resort choice for a skier living
in that city was assembled. The number varied from 8 for Springfield

to 11 for Montpelier and Rutland. A map of these  sample origins and

destripations is presented in Map I.l. Road distances and straight-
. e

1

linc dastances were then calculated for all orlgln—destingii?n pairs.

Fin§;ly, for each origin-destination.pair a list of closer destinations

. \ AN

v

based on straight-line distance was compared wit

h a list of-closer
Y

'destinations using actual road distances. The rédults of the comparison

are presented in Table I,Ll.

v
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Table-I.1 .
i Results of Straight-Line Distance Sensitivity Analysis
-y
Incorrectly Excluded Incorrectly Included Incorrectly Included
Origin _Destination Resorts " Resorts Without JND Resorts With JND
Burlington Jay Pinnacle / S
¢ Smuggler's j
. Notch ] Stowe
Stowe - Smuggler's
- Notch
Mad River Glen
Glen Ellen
< w M
Bolton
Mad River Glen Glen Ellen Stowe Stowe
Glen Ellen Stowe Stowe
Mad River Glen
N 4
¥
Sugarbush
Plnnaclé Jay
. Pico - ’
1
Killington
A Percent Correctly Included 86.3
) Percent Incorrectly Included (No JND) 16.3
Percent Incorrectly Included (JND) 7.4

- BLT -

2




Table I.1l cont,

Incorrectly Excluded

Incorrectly Included’

Incorrectly Included

Origin Destination Resorts Resorts Without JND Resorts With JND
Bennington Okemo 3
Bromley - - Stratton Stratton
Magic Stratton Stratton
Stratton -
Maple Valley Stratton Stratton

Mount Snow

Carinthia

Haystack }
Hogback . Mount Snow Mount Snow
Carinthia Carinthia
Haystack Haystack
« Prospect ’
iPercent Correctly Included . 86.5
Percent Incorrectly Included (No JND) 13.1
. Percent Incorrectly Included (JND) , 13.1

- 6LT -
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’ﬁﬁzgrrectly Excluded

Table I.l cont:

Incorrectly Ipcluded

dncorrectly Included

;origin Destination Resorts Resorts Without JND Resorts With JND
T = - - .
Brattleboro Prospect - Stratton
\ — ‘!
- -€kemo K
\ .
Aﬁglc““' - Prospect
\\4;%mley
Stratton Prospect
— Maple valley
) - Mount Snow
Carinthia
9 3
. . Haystack .
. r L .
Hogback o 8
- '\-\L\‘, b ) <
; Percent Correctly Included ’ 92.7
“-\n\\\\\‘ Percent Incorrectly Included (No JND) 1.8
‘ ) — Percent Incorrectly Included (JND) 0.0
1 \\ -
—

A

~ 08T -
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Table I.1 cont.
Incorrectly Excluded Incorrectly Included Incorrectly Included

Origin Destination Resorts Resorts Without JND Resorts With JND

3y t

Springfield Pico , Killington Bromley
. Bromley Stratton :
Stratton * Maple valley \
Maple Valley
Killington Pico Stra%ton
' . Maple Valley
-
Okemo .?
& Bromley i
= 2 “: I"Iagi c .
- .
Stratton Pico
. Killington *
T Maple Vvalley
_\\-\\ > 2

Mapie Va11ey‘r

Pico
Killington

LAY

Mount Snow

Percenthorrectly Included
TPercent Incorrectly Included (No JND) 15.2
Percent Incorrectly Included (JND) 8.6

- 187 -




. Table I.1 cont.
Incorrectly Excluded Incorrectly Included Incorrectly Included
Origin Destination . Resorts : Resorts Without JND Resorts With JND
White River 4
Junction Pinnacle Pico
+ s
Okemo EY
Sonneberg ~ Killington . Killington
Suicide Six '
‘ =
Mt. Tom Pinnacle . g @
N . Killington \\: .
Pico
Killington Pinnacle . -
Okemo
Pico
-~ Bromley
Y
Stratton
Magic #
Percent Correctly Included 9Q;6 Y
Percent Incorrectly Included (No JND) 13.1 ,
Percent Incorrectly Included (JIND) 1.8




Table I.1 cont. | -

Incorréctiy\Excluded Incorrectly InLluded Incorrectly Included

Origin Destination sort Y Resorts Without JND Resorts Wyth JND
* |
Rutland Pico
Killington
Pinnacle Bromley : Sonneberg Sonneberg *
Sugarbush
T;‘ Okemo
) Bromley Pinnacle
i Sonneberg * Sonneberg
"Stratton ©, Magic
Sonneberg Pinnacle .
Bromley
Suicide Six
Mt. Tom
Suicide Six
- Mt ., Tomr ’ Sonneberg
. Percent Correctly Included - 92.62’
. Percent Incorrectly Included (No JND) 7.6
4.4

Percent Incorrectly Included (JND)

- €817 -
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|
. T
Table I.1 cont. .
- R .
: Incorrectly Excluded Incorrectly Included Incorrectly Included
. Origins . Destipations Resorts Resorts Without JND Resorts With JND
Montpeliér Jay Killington -
—
Smuggler's
z Notgh
& -

Stowe 5\m~,/

Bolton « ~Mad River Glen . -
3 : Glen Ellen "2 A - -
L - : : £
Mad River Glen Bolton
Glen Ellen .
Sugarbush Bolton -

Pinnacle . Smuggler's

Notch
Stowe
-

Pico s
Killington
Burke Smuggler's Notch Smuggler's Notch

Percent Correctly Included T -86.5 |

Percent Incorrectly Included (No JND) 16.3

Percent Incorrectly Included (JND) 4,3

“;5'«

- 817 -
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Two quantities were examined: the amount of correctly

included closer destinations, and the amount of incorrectly included

closer éﬁsFinatlon. The first quantaity reflects the amount of informa-

tion lost 1n using stralcht-lihe distance instead cf actual 1oad dis-

tance. The cseoond quantity reflects the arount of orroncous information

included by using straight-line distance. v

{
To summarize, the total percentage of correctly included Y

- closer resorts is 88.3 percent. The percentage of incorrectly included .. \

closer resorts is 11.9 percent. With a 10 percent JIND the percentage
&
of incorrectly included closer resorts is only 5.64 percent. It is the

latter of\these two figures which would affect the final attraction

measures sixce a 10 percent JIND is used in the analysis. Because the
v L t

NN |
percentage of correctly included resorts is very high and the amount ' <

of incorrectly included resorts 1s very low, straight-~line distance

1
1s used in this/ktudy to represent the spatial separation between two

points.




APPENDIX IT

The Evaluation of Skier Trips With Unknown Grigins
E)

The purpose of this appendix 1s %wofold. First, it will

~

describe the method used in this study to determinc what origin-ski re-

e V '

- - 1 .
sort flows, or skier trips, are allowable when the exact geographic orai-

gins of these flows are not) known. Sacond, it will outlinc the method

- «

used for determining a single origin within the state froq which these
o

- - = - - - — _— . . U

' "generalized skier trips" can be dispatched. \\\ )

’ s <
N -

- it 1s 1mportant to understand the role of distance in the

¥

LI
“inferential procedure on which the revealed site attraction analysis is

¥4 - ‘ L 4

based. The absolute or real distance between an origin and any destina-
tion 1s only important in relation to other absolute distances:from the
.
same origin to other destinations. There is a real distance, dl , for
every origin-distination pair. These di]"s can be used to rank each
, destination on 1ts degree of "closeness" to an origin. In Ross' infer-
ential procedure, any chosen site 1s inferred to be more attractive

v ! N
than all o%hcr sk1 sites located closer to the origin than itgelf.

a

a As an origin's geographic location changes relative to

the same distribution of destinations, so to will those destinations’'

. rankings on the basis of closeness to the origin. This relationship

is qrdﬁhlcally portrayed in Figure IT.1. There are five destinations:




Faigure II.1

Hypothetical Spatial Choice Situatiion

line 1
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" ! N

1, 2, 3, 4, and 5. As an origin for those five destinations moves

v
1 *
N

' . '
along 1iqe 1, the ranking of the destinations' closeness to thi/origin .

(where,

. ! - -
. . . < .
changes. At point A this rank}ng is dAl dA2 < dA3 < dA4 dAS

dAl < dA2' 1s read as "the distance from point A to destination 1 is less

than the distance fr9h point A to destination 2"} . At roint B the rank-

I R M|
. . < < P < . . e . _
ing is, dB5 dB4 , dB3 de dBl On line 2 a much different situa

v

tion exists. The rankings at point C are the same as the rankings at

.

point D. On liqp 1l the relative spatial position of destinations wvis
13

a vis an origingchanges as the grigih's position changes, while on line

.
.

2 this relative spatial position 1s preserved for any original location.

L .

T ———— .

i

From this example we can concludé that there are some cases where This ~—
« ¥

- !
ordinal distance ranking is independent of an origin's specific loca-
tion.
- 4 '

The analytical problem, then, 1s to examine each state in

which the exact origins of ski trips are not known and, by using sample

/ .
, >

origins within the state, determine whether -the ordinal rankings of

distances between each of the sample origins and the ski sites change

as the location of the origin changes. Furthérmore, if some of the s
rankings do change as the origins change, identify which ski sites al- /
ways maintain the same rank posit{ons for each sample orig}n, I1f ;uch

instances can be accurately identified, the ski trips to these saites

can be included in the analysiéf

Ski sites which have been excluded from the analysis on the

S

2



”

¢}

4
ba!?i of the above criterion can be allowed 1f they satisfy the fol-
. ) @ ,
iowing craterion. 1n the revealed-attraction analysis, 1f the absolute

»
difference in distance between an origin and any two destinations is so

small®that 1t could be considered "about the same", and the further of

the two destinations is chosen, no inference about the relative attrac-

tion of the chosen place to the rejected place 1s made. This amount of

!

difference in the absdlute distances between an origin and two destina-

¥

.
tions within which no inferences can occur is termed the just noticeable

dif ference (JND) and is usually expressed as a percentage of the total

4

distance travelled to the chpsen site. In this study'the JND 1s 10%.

In 1<?ht of this procedure, 1f two ski sites' ordinal positions to an

orléa;;iz;:ﬂ;fft, BGEWEHIEE—$§ﬁETIGEIT?_?ITTKTWFTffhWTYSAfJli‘wtthtﬂ*fheu*

. JIND of exch other, no inference i1s made about the attraction of these

.

.

<

two places relative to each other. 1nfqu§§jes are only made about

i
those sites which lie outside their IND, anadefor whom they maintain the

»*
4
.same ordinal position. | So,. 1f two ski1 sites' ordinal positions do
”

» changce as different sample origins are selected but the amount of this
N . . .
change 1n absolute spatial position is always within each site's JND,

the sites can be included in the analysis.

g \

' Having determined which sites, and conseqﬁently which

trips, arc allowablorfor*a state when the exact origain of the trips are

not known,. the next step 1s to establish an origin from which the “gen-

eralized trips"” can he dispatched to their appropriate destinations.

<

In doing this one must minimize the amount of inferential errogr occur-

"’ .
i

y . ., ‘
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’_—’ ring for ?e&iﬁétioﬂé“ﬂio@e ‘ordinal positions do Shift and, hence, have
| been excluded %rom analysis. TWO categé{ies of inferential error can
/ - ‘ \ ’

| ochr for this group of resorts:' underestimation of their site attrac-
tion and overestimation of their site attraction. Fortunately, ovér—
estimation can only occur if flows are allowed to these sites. Because
the flows have been disallowed by the previously discussed criteria thig
type of error will never ;ccur. However, the first form of error, under-
estimation, can occur if a resort is placed closer to an origin than it

actually is. This would result in more skiers inferring it to be less

attractive than it,may be. . Therefore, the best origin for dispatching

the "generalized skier trips" for each state will be that which minimizes

the possibility %f uhderestimation occurring for excluded destinations'

attractions.

) e
For any resort destination, the origin which wi¥!  minimize

the amount of underestimation will be that one which ordinally positions
the resort the farthest away. Figure II-2 portrays this idea for des-
" tination 1. :There are four destinations: 1, 2, 3, and 4, and three

igins: . jint i < < <d , .
origins A, B, and C At point A the rankings are dAl dA2 dA3 a4

’

. < < < . i ’ < < < .
At B, de dB3 dBl dB4 Finally, and C, dCZ dC3 dC4 dCl

As the generalized ski traps are dispatched from point A, ski site 1
! . ‘
will always be inflerred less attractive than 2, 3, and 4. At point B,
. ski site-l will be inferred less attractive for only those trips to

site 4. At point C, however, 1 will never be inferred less attractive.

At the same time it cannot be inferred more attractive than sites 2, 3,

¥
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Figure II.2

Hypethetical Spatial Choice Situation

\)
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and 4 because no trips are made to it (triﬁsféfémﬁ?E“élibﬁéa"Bé?éﬁ%é‘”“n

its ranking changes as the origin changés). Clearly, pqQint C is the
i,

best dispatch point in the example because it minimizes the possibility

»

. .
of underestimating the Sttraction of site 1, whose flows arc not allow:

able.

This procedure is carried out for all skier trips coming

“from Quebec, Massachusetts, and Connecticut. In summary, the general

procedure consists of two steps for each state: '

-

s

A) Based on the following criteria, determine which ska
trips from each state are allowable.

1.;:either, that the destination maintains the same

tions regardless o©f the origin selected; or
2. that when the ordinal positions do change with

different origins, the amount of this changc in ab-
! .
~ solute distance is always less than the JND.

o

B) Determine a dispatch origin for these generalized ski

o

trips which minimizes the possibility of undercstimation

of attractien for those sites excluded by criteria in

part ;& . 3 )
. . Y
Skier traps frem New Hampshire were not included because they obviously

violated both craiteria outlined in-Section A above.

ordinal spatial position relative to other destina-




~gins isiBur§g>MountaH?Q Since the difference in the absolute distance
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Quebec . . '

skiers in this province went to 9 different ski hills in .

Vermont. Four sample origins were considered: Montreal, Granby, Sher-

-

- !
brooke, and the far Eastern’Tgwnshlps. (See Map II.1.) In order to

compare each of the nine resorts' spatial positions, a araph of the ab- ”
solute and ordinal positions of each of the nine hills from the four
sample origins was made. Figure II.3 shows this graph. Lines connect
the same hills for different sample origins. These lines represent

the hills' ordinal positions from each origin. The 4ntersection of any

of these lines si;%ffies that ordinal positions are changing.

In Figure II.3, the only ordinal change for any four ori-

between Burke and those resorts that it changes position with’is greater

than a 10% JND, Burke 1s excluded as a possible destination for Quebec
LA
skiers.

»

The second consideration is to determine a dispatch point
for the allowable ski trips. If the Eastern Townships 1s selected as
an origan Burke wi}l always be inferred less attractive for each of the
allowable 93 trips. 1If Sherbrooke 1s selected, 56 po§§1b1e errors can

o

be made, and with Granby 10 errors can be made. However, 1f Montreal . -

is used as the dispatch Foint no errors can be made. =~ @ T —— e

f/
Therefore, trips to Burke are excluded in the analysis

and Montreal is chosen as the dispatchapoint for ski trips originating

————
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) . . « Ffgure II.3
A Graph of Verfpont Ski Resorts' Spatial
Proximity to Four Quebec Sample Origins .
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in Quebec. . .

Connecticut N ot

Skier trips from Connecticut were made to 20 ski resorts in

Vermont. I1ne amount of change¢ in the oxrdinal spatial positions of

these hills with each other as different origins with the state are

used was tested with two sample origins: Waterbury in the western sec-
tion of the state and Norwich in the east. A graph of the ordinal and

interval positions of these resorts from Waterbury and Norwich is shown

in Figure 1I.4.

Ly
° Upon examinatlon all but fiyg)éf the hills retain their

same ordinal position relative to one another as.different origins are
*

2
selected. These five hills, Burke, Mt. Tom, Suicide six, Prospect

. f

Mountain and Maple Valley account for 13 trips (no trips were made to
/
Prospect or Maple Valley). However, by apffplying the criterion that

these ordinal changes always fall within a JND, all five resorts (and.

the trips made to them) can be included in the.analysis. This is veri-
fied by data provided in Table 1I.1, which shows that difference in dis- . ;

tance between resorts which change ordinal positions is always less than .

the appropriate JND.

te

Since all resorts in Vermont have been allowed as possible

}
destinat%ons for Connecticut skiers, the dispatch point for these

wd
skiers can be located anywhere in the state. The site chosen in this

/ -

study is the state capitol, Hartford. This city was selected not only —



Figure II.4

Proximity to Two Connecticut
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A Graph of Vermont Ski Resorts' Spatial ir.

Sample Origins .
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Table IT.1

&

Distance to

An Evaluation of Position-Switchihg Resorts for Connecticut Sample Origins

Difference Between

Comments Sample "Order of Resgrts _Nearest and .| Nearest and Furthest
N Oorigin if Group: Furthest Resorts* |JND Resorts
Lid » - )
Case 1. Burke Switching Waterbugy Burke 29.5 11— -
! 4 . Smuggler's Notch . 2.95 1.9 < JND **
Stowe . -
- . Bolton \ 27.6
> . Norwich Smuggler's Notch 29.3 -
- Stowe 2.93 .8 < JND #*
£ . * Boltaon .
Burke - 28.5
£
Case 2. Pico and Waterbury Suicide Six 20.5 .
- = - Killington Mt. Tom 2.05 .7 < JND **
v Switching . Pico - -
. ol Killington 19.8 :
L »
. Norwich Pico 21.0
Suicide Six . 2.10 .6 < IND **
Killington
- Mt. Tom 20.4

L3

esorts judged allowable according to criterion 1-B

7:/Distancg measpred in millimeters from Figure II.4
R




- ”

I : Table II.l cdont.
Distance to Difference Between
Nearest and Nearest and Furthest
. Sample Order of Resorts Furthest Resorts JND Resorts
Comments Origin - in Group .
Case 3. Maple valley and Waterbury Maple Valley 13.5
Prospect Switching Haystack 1.35 1.0 < JND **
Prospect 12.5
. Norwich Prospect . 14.8
’ Haystack 1.48 .9 < JND **
Maple Valley 13.9

"

*%* Resorts judged allowable according to criterion 1-B




- /

for its central location but also because it is located on the major

interstate highway (US-91) that connects Connecticut and Vermont. Pre-
I

sumably most skiers coming from Connecticut would pass this point on
/)
their trip.

Massachlusetts

2

T

Massachusetts skiers were observed at every Vermont ski hill
except Prospect Mountain. Because of Massachusetts' location relative
to Vermont, a high degree of chang¢ in ordinal positions of Ver@ént ski
resorts with each other was observ;d when three sample origins of Boston,
Greenfield and Pittsford were ‘used. This switching can be seen in
Figure II.5, a graph of the Vermont ski hills’' ordinal and interval posi-
tions relative to each oth?r at different sample origins. With a large
amount of position switching only 13 of the 24 resorts maintained th?
same ordinal positions relative to eaéh other irrespective,of the sample
origin. Of the remaining eleven resorts of Burke, Mt. Tom, Okemo, Sonne-
berg, Suicide Six, Killington, Pico, Magic, Hogback, Prospect and

vl

Valley, all but Burke, Okemo, Magic, Sonneberg, Hogback, Prospect, and

Maple

“

Maple Valley conformed to the JND criterion. This is verified ig§Table

I1.2.

The problem of selecting a dispatch point in the state

< *

was more complex than in the two previous cases since there were seven

rather than one site being disalléwed in the analysis. The dispatch

point had to minimize*the amount of underestimation for all seven re-

sorts. ‘ ?,a

>
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"{igure 1.5

A Graph of Vermont Ski Resorts' Spatial Proximity
To Three Massachusetts Sample Origins
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Table II.2
An Evaluation of Position-Switching Resorts for Massachusetts Sample Origins
. Diétancg to Difference Between
Sample Order of Kesorts Nearest and Nearest and Furthest
Comments Crigin in Group Furthest Resorts* | JND Resorts
Case 1. W®onneberg Switching Pittsford Sonneberg 13.1
. Suicide Six *#%*% .
Mt. Tom *¥%% 1.31 1.6 > JND *%*
. Killington 11.5
Greenfield Sonneberg 10.7 ¥
Suicide Six *¥%*%* Q\\\
Mt . Tom #*%%# 1.07 .9 <. JND
M Pico #%%%
Killington ) 9.8 ‘ .
Boston Killington 16.7 - L.67 .4 <4 IJND
Sonneberg . 16.3 -
|
X
% Distance measured in millimeters from Figure II.5 ' e .
**% Resort switching judged unallowable using criterion in 1-B . -

#*¥%k% Resort simultaneously switching; 1gnore in calculations

-
.
— R

oy




, © Table II. 2 cont.

Distance to. Difference Between
. .. Sample Order of Resorts Nearest and Nearest and Furthest-
omments ' Origin in Group Furthest Resorts JND Resort
Case 2.” Magic Switching Pittsford Magic 7.8 3 G -
‘ i Bromley : - .78 1.2 5 JIND ***
4 Stratton . 6.6
! ‘ Greenfield Bromley 6.4 . ' '9
Magtc .64 1.9 > JND *%*
Stratton 5.1 . ) . - -
3 - . . \\\
) Boston Bromley 15.3 °x
) Stratton 1.53 ; 1.0 < JND . .
, Magic 14.3 -
Case 3. Pico ¥d Killington Pittsford Killington 11.5 1.15 o< e L J
Swifching Pico 11.3 ) . : i )
Greenfield Pico ‘ 10.0 1.00 r .2 < JND *%* .
) Killington 9.8 s ( :
5 Boston Pico ~17.0 ‘ i
Sonneberg *%¥% 1.70, .3 < JND **
Suicide’ Six ### s
Killington 16.7 €§

*% Resort switching judged allowable using criterion in 1-B
*%% Resort <witching judged unallowable using criterion in 1-B
*%%% Resort switching simultaneously; »Lgnore in 'calculations




Table I1I.2 cont,

Distance to

Difference Between

~—

Sample Order of Resorts Nearest and Nearest and Furthest
Comments Origin in Group Furthest Resorts JND Resorts /
N
) - Case 4. Maple Valley Switching Pittsford Maple Valley 6.2
. ' oy Mount Snow .62 .9 > JND ***x
: ’ ’ Carinthia 5.3
J ) Greenfield Mount Snow 4.5
Prospect *%%* :
Carinthia . .45 1.2 5 JIND *%*
Haystack 3
Maple Valley 3.3 h
- Boston Mount Snow 14.3
Magic F*hk*k
Carinthia 1.43 1.9 > JND ***
Haystack
Hogback #%** T~
Maple Valley 12.4

*%% Resort switghing judged unallowable using criterion in 1-B
*%%% Resort simultaneously switching; ignore in calculations

> )




1

Comments

Sample
Origin

Table IIQAcont.

Order of Resorts
in Group

Distance to
Nearest and
Furthest Resorts

JND

Difference Between
*earest and Furthest
Resorts

Case 35,

Prospect Switching

Boston

Prospect
Okemo stk
Stratton
Mount Snow
Maglc Khhki
Carainthia
Haystack

15.1

1.51

1.3 <

Greenfield

Stratton
Mount Snow
Prospect
Carinthia
Haystack

.51

1.3 > JIND ***x

Pittsford

Stratton

Maple Valley #*%%*
Mount Snow
Carinthia

Hogback Fdedx
Haystack

Prospect

%

6.6

3.8

.66

. 2.8 > JIND *#%%*

Fvedt

Yok Yok

Resort switching judged unallowable using criterion in 1-B
Resort simultaneously switching, 1gnore in calculations




Table II. 2cont.

<

¢

Distance to

Difference Between

Sample Order of Resorts Nearest and Nearest and Furtkes®
Comments Origin in Group Furthest Resorts JND Resorts
Case 6, Burke Switching Pittsford Burke 21.7
. - Smuggler's Notch ’
T Stowe ! 2.17 4.4 > JND **x
Bol ’
. 376;3?:;r Glen 17.3 .
¢ ~ N -
) Greenfield Burke - 19.1
¢ Smuggler's Notch
‘ . Stowe 1.91 3.0 > JND *¥x
N Bolton .
. Mad River Glen 16,1 N .
Boston Smuggler's Notch T23.7
s = Stowe : .
Bolton ° 2.37 2.1 <JIND -
Mad River Glen
, Burke 21.6 ~2 .
Case 7. Okemo Switching Pittsford Okemo , 9.5 )
Magic %% .95 2.0 > JND **%x
Bromley 7.5
' Greenfield’ Okemo 7.7
Bromley 6.4 77 1.3 > JND #***
- Boston Bromley 15.3
) Okemo 15.1 1:53 2 < JND




%

. . - Table II.2 cont.
I“ ’
< S;ﬁple Order of Resorts Distance to Difference Between
Comments Origin in Group Nearest and JND | Nearest and Furthest
Furthest Resort Resorts
, Case 8. Saicide Six and Mt. Tom{ Pittsford Suicide Six 12.5 1.25 .5 < JND **
Switching , . Mt. Tom 12.0
Greenfield Suicide Six 10.3 1.03 .3 < JND **
Mt. Tom 10.0
Boston Mt. Tom 15.9 1.59 .1 < JND *%*
~ . . Suicide Six 15.8
_—" Case 9. Hogback Switching Pittsford Hogback =~ 5.2 .52 .3 < JND
’ Haystack 4.9
. ' . J Greenfield Haystack 3.8 .38 1.2 > INB ***
‘ . Hogback 2.6
Boston * Haystack 13.8 1.38 1.0 < JND
Hogback 12.8 .

** Resort switching judged allowable using criterion in 1-B
*%% Resqrt switching judged unallowable using criterion in 1-B

v -

s




o

- 208 - )

Recalling an eaflier discussion, the origin which causes
the minimum amount of underestimatioh to occur for a resort is that
origin which ordinally places the resort’furthést\from itself. Withl '
séven resorts, the optimal location would be that origit éhlch places
as many of the resorts as far as pOQSLbie*from itself. an51dering,the

candidate origins, Boston would place only 1 ﬁesort at its furthest,

\
‘

ordinal position, Greenfield would place 3 resorts in this position,

and Pittsford would place 6 of the 7 in this position. Furthermore, ;
' . . , '
Pittsford would also minimize the number of inferential errors that !
e “ t

!
I
|
t

could occur for the seven resorts, as shown in Table II.3. For thesg

- -

reasons, it was selected as the dispatch point for the "generalized skier

. B

trips" from MasSachusetts. ¥ e .
o %, « o . !

S




—re

1Y
H

4
{

Table II.3

The Number of Possible Erroneous ‘Inferences For v
ExcludedoResorts For Three Candidate
Massachusetts Dispatch Origins
. &
\ .
! . Pittsford Greenfield Boston
Burke 0 0 70 » N
Sonneberg . 0 . 0g 198 \
Okemo 0 0 3 ) Y
. ; Magic 0 17 8 .
Maple Valley 0 92 92
) - Hogback 0 30 3 30 ¢
Prospect 112 60 0
) 112 199, 401 \
\ :
‘ .
N »
- {
. @, ¢
X 0
¥ [ 4 < 7
3 N \ <
a. . . ’ .
N . ; 3
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