
• , -

• 

'" l 

• 

'., 

"' 

" ~\ .. ". 1'-
*. --1 

~ , 
., t, •• """", 

A SCALING AN~ys,.LS OF SKI SITE ATTRACTION 
,..... . ,. r-~ 

USING SKIERS' SfATIAL AND~ENVIRONMENTAL PRÈFERENCES AND PERCEPTIONS .-. ' 

• 
.. 

::, v. 
<> 

J' 

JJ 

, , 

'" 
by 

TERRENCE B. KULKA 

. ) h" .. d' 
A thes~s submltted ta t e Faculty of Graduate Stu ~es 
and Research in partial fulflilment of the r~qulrements 
for the Degree of Haster of Arts·. 

Department of Geography 
.. McGi 11 UnlversJ.ty 

Montreal 

March 197~ 

( 

Terrence B. Ku1ka 1976 

\ 

j 



• 

1 

\ 

• 

ABSTRI\CT • 

The purpose of UllS study was twofold. The flrst was to,~ 

derl~ ,mensures of Skl slte attraction for 28 Vermont resorts fro~ skler 

preferences. The second was ta Identlfy WhlCh site characterlstlcs best 

explalncd the derlved attraction values. • 
Two sources of Information on skler preferences were used. 

The flrst was 363 sklers' stated preference ranklngs for Skl sltes; the 

second was 2492 sklcrs' revealed preferences. Attractlon scales were 

derlved for cach source of informptlon uSlng varlOUS scallng algorithms. 

Bath sCJles suqgested that larqer and more norr~ern Vermont resorts 

tend to have hiqhest attraction and that 'smaller and more southcrn hlils 

tend to have lowest attractlon. 

To Invcstlgate thlS rclatlonshlp data on sklcrs' perceptlons 

of 8 Sltc characterlstlcs was obtalned. Average perceptual SIte charac-

terlstlc scores were regressed wlth both attractlon scales. The re

~resslon of attractlon mensures from revealed ~refcrenclcould only 

Identlfy one of the elght varldbles, length of runs, as partlally re

lated ta attractlon (r
2 

from stated preferences 

.45). The regression of 

Identlfled ~h of runs, 

attractIon measures 

degree of crowdlng, 

2 
and quallty of runs as strongly Lelated ta attractlon (r = .90). The 

, 
11'1portance of these variables ln skIer Ch01CC behaVlor '-'IdS verl flCd 

throuqh cl mul tldlmens lCmal scallng analys lS of sklers' percepblons of 

resort simllarlty. 
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RESUHE 

Le but de cette étude est double: le ~!emier but était de déduire des 

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

ski du Vermont. Le second but était de décpuvrir quelles étaient les carac

" 
téristiques de la station qui expliquaient le mieux les valeurs d'attrac,tion 

trouvées. 

---\ 

sources d'info~~ion sur les préférences des 
" J 

skieurs: de 363 sk1eurs de leurs préférences par ordre 

et les préférences 0 Pour chacune de ces sources, 

nous avons établi une d'attraction S'Ion différents algorithmes. 

LèS deux échellies du Vermont qui sont plus grandes 

ct plus ,au nord ont tendance attirantes, tandis que celles qui 

sont plus petites et situées plus a de l'état semblegt être les moins 

attirantes. 

Af1n d'étudier cette relation, nous avons obtenu des données sur la 

i-
perception des skieurs relative à huit caractéristiques des centres. Les comp-

tes moyens de ces perceptions ont été mis en corrélation avec tes deux échel-

les ù'attraction.~ ScIon l'analyse de régression des préférences observ~es, il 

y a une relation partielle entre l'attraction de seulement une des huit varia-

t
1eS' qui est la longueur des pistes (r 2 = .45). D'autre part, la corrêlation 

vec les mesures dérivés de leurs rapports directs a montré un r:pport signi

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

le nombre de skieurs, ct la qualité des pistes (r 2 = .90). L'importance de 

ces variahles pour le choix des skieurs a été vérifiée par une analyse- d'échelle' 
1 ' 

multidimensionnelle de leur perception de la similitude des stations. 

\ 
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Chapter l TH'E·PROBLEM 

,1 
f 

One of the central themes in many areas ~ human geography 15 

~ ! 
choice behavlori that 15, the act of choo5ing one al~ernative and rèjecti~ 

others. 'l'l'ilS study e:xë:,rhnes a recreational situation involving spatial 

Ch01CC behùvior. Its generai obJective is ta investigate certaln aspects 

of the rule or rules by WhlCh sklers make choices of where to Skl. More 
.. , " 

speciflcally, this study wlii concentrate on two points of>concern ln 

spat1al cholce behavlor. Flrst, the study ~ili seek to d~termine measures 

of site attraction uSlng the stated and revealed preferences of skiers for 

.' , 
Skl sites. Secondly, thé study wlll attempt to identlfy from the aggregat~ 

preference and perc~ptual structu/es of sampled skiers those spatial and 
~ 

envirarune~l Skl slte attrlbutes WhlCh best explain the derived scales of 
~l-

slte attraction. 

'. 
/ 

si te AttriJ.ctlon 

! . , • 
A ~kier ~ choico of where to ski 15, essentially, the result of 

an eVdluation procC'ss. In this process the skler may be thought ta evaluate 

aIl known avallable Skl sites on the b~sis of thelr abllity to provide 

what could be loosely termed a satl~factory skling experlence. During' 
} a 

this evaluatlon the, skier can ~e thought ta assess the quality of th~ ski 

~ 

experlence obtalnable at each sit~ and the effort necessary to reach it. 

, ' 
It lS assune~ he then selects that slte WhlCh to ~im 5eems to proVide the 

". 
bést COITÙ)lnatlon of Skl cxpericnce and travel effort . .. .; --" , 

( () 

li 

.' 

,,' 

/ 
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Por the purposes of this dlScusslon thlS combinatlon can be 

equated wlth a slte's spatlal utllity. Spatial utility. is defined here 

~ ____ as the utllity of a l~catlon for sorne purpose as mediated by its dlsta~ce 

f o~ the potentlal user. More specifically 1 i t is postulated that spat~al 

utllity lS related to certain envi.onrnental and spatial variables. Because 

the actlvlty of skllng ]s, perhaps, the most Important component in tne 

visit to the SkI slte It is easy to see that the environmental eharacterlstics 

of the Skl site whieh determinc the'quallty of skiIng at the SIte have a 

signiflcant bearlng on ~he si~s utillty. Tt shauld be clear that these 
---..: 

environrnental characterlstics will usually vary in quantity between ski SItes. 

Furthermore, It lS thesp characterlstlcs of a ski site which draw or attract 

people to the si te. Hence, si te attractIon can be deflned as a compOSIte 

measur~ of a slte's en~ironmental eharacteristies whlch affect skiing 

satlsfactJon and canstltutes one element of 5patlal utility. 
.' 

The other clement of a slte's spatIal utillty relates td thé 

~ISUtIllty of the effort requlred ta reaeh the site fram any orlgin. ThIS \ 

spatIal component ean vary ln two ways. Flrst, tre dIstance to dlffcrent 

, (. 

skl SItes from the same orlgln wlll ~ary because not aIl sites WIll be 

equidlstilnt from an orlgln. 0 Secondly, as the orlgin varies 50 doe9' the 

distance to any particular SkI slte. 

At th 15 pOl nt a very SImple, partially-specif'led model of the 

).. ,Yspatialrutillty of ski ~atcs can be constructcd. It can be presented 
r 

symbollcdlly as, 

, \. 
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f (A , D .. ) 
J 11 

where, U 
1 J 

(L 1) 

the utility of Sk1 site j for 

A. the attraction of site j; and 
J 

D r·-= the d1st?nCe from the sk1er' s 
1J 

orig1n at i ta ski site j . 

As discussed previously, the model simply suggests that the utllity of a 

site for diffcrent points in space is related ta the attract10n of the 

l"~ 

site and the d1stance from the Si te ta those points. The moder 15 descr1bed 

as partially spod f]ed because we have ldentifled which factors are 

hypothcslzed to dctermine utlli ty but we have not dcfined preclsely hov! 
" 

-, 
they determinc utllity. 

/ 

S~t1al çh6ice models typlcally have shawn that these two 

vanab1es, ~t'txartr~n and d19tance, 'fl~ve Opposlte e[fects on Cl slte's 

utility. site at~raction i5 d1rcctly relatcd to utllity, and dlstance i5 

inver~e]y related ta a slte's utility. The latter implles that the same 

Ski sj te can have hlgh utlll ty for one sk1er located nearby, and at the same 

time have low utlllty for a more dlstanct skier. 

Wlth tbi5 information on the rclationsh1p of utillty, distClns~; 
/ 1 " \. 

and attractlon, the general spat1at utillby 
1 

\ 
can be more precisely spcclf1ed as,' 

mode1 presented in (1.1) 

J 
;' 
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U = A. D .. 

i j J ~J 

, . . ' 
.; 
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where, 

! 

(1. 2) 

CL and a = empirically determined 

constants. 

This multiplicative \spatial utility fun9~on is one of the more common ways 

of cOrnbining site attraction and distance that have been used in geography. 

From thip discussion it ahould be clear that.any information on 

a si te 1 s utili ty. for di fferent origins :reveals sorne information" on both 

the site's attraction and the disuti~ity of the distance to those origins. 
'j 

This study assumes that skiers 1 choic"ês' reflect spatial utili ty. In fact 1 

choices reflect a very special type of utility: that the site chosen by 

a skier is a better cornbination of attraction and distance (i.e. spatial 

utility) than aIl .ether available combinations. In sorne choices it is 

impossible to separate information on site attraction from information on 
., 

the di~~ility of distance. However, there are circumstances where choices 

'indicate that one si te is more attractive than another. SiI}ce 1 in terms of 

the above argument, choices pre 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 

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

seen as cont!ibuting 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 ln skiers' preferences. Th~s study concentrates on the 

derlvatlon and explanation of attractIon measures at the aggregate level. 

The IdentIflcatlon of Relevant Slte Attributes 

It is possible to conceptuallze two types of attributes-sJaces. 

The flrst can be called an "objective" attribute-space"and the second 

"subject'Lve". 
~ --

In the objective attribute space each ski site 15 posltloned 

in the 5pace 5uch that the projectlon of Its locatlon onto any attribute 

, 
dlmension would reflect the amount of that attribute the·skl slte actually 

possesses. The dimensionality of the obJective attrlbute space would 

reflect the number of attributes for which objectlve measures could be 

obtalned, and might extend into the hundreds ln sorne cases. 

In the evaluatlon process a skIer obviously doesn't consider each 

SKl site's score on such a large number of varIables. Presumably the 

proccss is much slmpler. Thjs skIer can be thought to assess and asslgn 

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

that attrIbute he perce ives each Skl slte to contain. He repeats this 

procedure 'for the number of Sl te attributes he thlnks are important Ingredlents 

in hlS choice and, hence, skiing satIsfactIon. The result lS that, in 

the evaluation process, the objective spaco of high dlmenslonallty is 
li. 

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

it may'happen that a few of the objective dlmension are combined Into one 
1 

subjectlve dimensIon, or that a completely new dimension is added - on~ 

which mlght not have any oblective measurable equivalent . The dimensionality 
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,j> 

•• of-Y th1.s f1.nal space reflects the complexi ty of the chd'ice si t1J:"'- tian ... Iti> 
/ 0 .' • 

'/{s the propertles of this space and,thelr~relation to the deri~~d rneasures 
~ 

of attract1.on that this study will 1.nvestigate. 

/ As suggcsted earlier, site attraction ïs related ta the 

environmental charactcristics of a ski site which affect skiing satisfaction. 

~ 

Symbol1.cally, thlS relatlonship can be shown as:-

A, 
] 

I~ 

f (V Ij' V 2j' ••. 1 V kJ ' ... , V nJ ) (1.3) 

" 

where, the attractio~ of site j, and 

the effect of var1.able k at S1. te j" 

deflned as the part-worth of variable 

k at site j. 

1 The part-worth of any slte attribute ln the site attraction 

measurc can be expresscd as a functlon of two quantities: the amount of 

the attribute sk~ers perceive the ski site to contaln and the weighting 

or they attach to that attribute 1.n their choices. 
..; In short, 

(1. 4) 

the weight that skiers attach to 

voriable k in thelr cholces; and 

~e amount of variable k skiers 

perce ive at site j. 



------------------------------------:---------------~--------

• 
:~ .:. 

1 

l 

• 

- 7 -

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

comblne ln a multipiicatlve fashlon, and that the V s ln (1.3) are combined 
.' kJ ~ 1 

additlvely to produce measures of s~te attraction. Thus an additive 

attractlve functJon can be specifièd as, 

, . 

A. :::;: 
J 

'" 1 ' 

(1. 5) 

where, n = the n~er of salient variables 

involved in skiers' choices. 

:,' 

The derived attractlon values can be related ta the site 

characteristics of the subjectiJe attribute-space discussed earlier by 

this attraction functlon. The derived attractlon values can be visuallzed as a 

~ 

hyper-plane fitted in the subjective attribute space, each value conslstjng 

of dlfferent amounts of site characteristics. The attractlon function in 

(1.5) speclfies the relatlonship (wk ) between each site's attraction value 
" 

(Aj ) and that sile's posltl0n (qkj) in each of the n relevant dimensions. 

The second purpose of thlS study is related to identify\ng 

~ose ski site properties related to slte attraction and, by e~tension, 

skiers' choices. It has three parts. Flrst, the variables affecting Skl 

site attraction must'be idcntifled. Second, it will be necessary to identlfy 

the amount of each van.able which sklers p~rceive at a site. (qkj in quatior\~Lp-l __ 
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1 
1 

Flnally lt w~ll be necessary ta id/n~ifY the amount of sùlience attached 
, 

ta each of these variables in th1 attraction funct~on. 
, 

(Wk ln equation 1.5) 

, 
Study Outllne • .1. 

ThlS study 

second chapter actual 

15 diVl ed inta five 

skie! 

remaining chapters. In the 

pr~erences will be examined. This 

is deslgned ta do ,two 
1 

to acquaint the reader with travel 

characterlstics of skier,6 a cl, second, to establlsh that skier choice 
1 

behavlor lsn't simply aJ attempt to minimize distance but does involve a , 
1 

trade-aff between dist~ce and attraction. Also, this chapter will establish 

that resorts appear to have different propensities ta pull skiers past 

compet~ng resorts. , . 
1 

. 
Chapter 3 will review two general approaches which have been 

used ln analyses of slte attractiop. 

thapter 4 wlll present the research design that lS used in this 

study. 

In Chapter 5 two measures of slte attract~on will be derived 

for each ski site. The first measure will be based on the stated preferences 

of sklers for ski sites. The second measure will be based on revealed 

skier preferences. 

The final.chapter will attempt ta explain these derived indices 

by identlfylng, weightlng, and combining the relevtnt site variables. 

1 
1 

1 
r 
1 
1 
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, Chapter 2 EMPIRICAL VE!HFICATION OF A TRADE-OFF cHoreE RULE 

AND THE EXISTE!'!CE qr: SITE ATI'RACTION 
i' ~-

, ,t, 
In the prevlous chapter site attraction was theorized to be an 

(~ 

e!ement in the spatial utility function and, hence, a major factor shap~ng 

skiers' choices. The exact na turf/ of the spatial utility 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 

,~ 

can choose sites at random. Under these circumstances the form 0"[ the 

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

Secondly, skiers may slmply minimize distance in their choices. In ehlS 

situatibn a of (1.2) wouJ.d equal zero, assign~ng no importance ta a site's 

" " attractlon. /Thl.rdly, skiers may simply maXlmlze attraction in their 
/ 

choi~es, irt' which case f3 of (1.2) would equal zero and the spatial component 
, 

of each choice would dlsappear. Finally, skiers '1!Iay maxim1zo different 

combina~ions of attractÂon and dlstance in their cho~ces. In this case 
/ i 

1 

and B of (1.2) would be dlfferent than zero and therefore contribute . 
/' t 

~n sorne way ta the s~ e's spatlal util~ty. 
~ r~'" • 

. 
_ At the ou1set l t is l.mportant ta establish which t1Çe of rule 

15 governlng sklor cloices Slnce each is related to a dlfferent problem or 

requires a dlfferent methodology. For example, lf skiers are governed 

by elther of the flrst two rules outllned above any attempt ta derive site 

attraction measures from behavior would be futile because that behavior, 

by deflnltion, would not be related t~te :ttraction. 

..... ""'" 

If skier choices 
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, , 
~ 

are governed by the third choice rule, this study ~ould be examinlng a 
, 1 \ 

s~tuatlon of simple choice rather than spatial choice. In this case a 

very slmple methodology could be used to obtain attract~on measures since 

skiers' choices would directly reflect ski site attractIon rather than a 

combinatlon of attraction and dIstance. "If, however, skiersr-choices are .. 

governed by a rule maximIzing a utility function which conb~es attraction 

and distance, the problem of identifying and explainIng site attraction i8 

appropriate and it 18 necessary ta ernploy a more sophisticated methodalogy 

ta extract site àttractian Informatiop from skiers' choices. Thus, it is 

necessary to verify that the importance of site attraction in skiers' 

choices, which has been asscrted at the theoretical level in Chapter l, 

is supported by empirical evidence. 

This chapter is designed ta do three things. First, it will 

acquaint thf reader with the g~neral travel character~stics of skiers ln 
t 

the sample. second, it will ver~fy that the gencral type of cholce rule 

governlng skiers\' ... choices is one WhICh involves a combination of attraction 

and d~stance. Th~rd, it will establlsh that ski resorts appear ta have 

- dlffering amounts of site attractIon as shawn by skiûrs' rc~aled 

preferences. 

(J 

Vermont Ski Hills 

Vermont has long been one of the major SkI areas in the northeastern 

Unl.ted States. It has weIl over' fort y ski hills of varying quall.ty 
! 

r:t 
which attract n diverse cross-~ection of skiers. Most of these re,sorts 

are located in the Green M~ntains WhlCh have a north-south orientation 
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f 
~nd run the entire length of the ~tate. 

, ::6 
This study focuses o~ Vermont's larger resorts. In aIl, 28 

SkL hliis are examined in this study.* ThlS sample contains a high degree 

of diversity from the e, highly ~mmerc~~lized resort complexes like 

Kll1ington, Mt. Snow,a StoNe att,racting regional skiers to small, 

family-sty1e ski hil s l1ke Plnnacle, Prospect and Hogback which attract 

,primarlly local s~ers. The 28 resorts in the study are shawn in Map 2.1. 
1 

\ Spatlal Choices 

1 
1 

A spatial choice, or more precisely a revea}ed spatial preference, 

has two plcces of informatlon associated with it: the revealed preference 

itself and the 

of lnformatlon 

origin'of the skler rcvealing the preference. Both pieces 

are necessa~o accurately analy~e spatial choice behavior. 

In order to satisfy this requirement, revealed preferences of skiers for 

dlfferont ski sltes were collected in the form of license plate reglstratlon 

numbers taken from the parklnglots of 24 of the 28 sltes.** A s~ple of 

plates, representative of bath the total number of skiers at each site and 

the approximate percentage attendlng from each origin state, were collected 

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

prcferen~e of a skier from the origln lndlcated by the license F}ate for 

Every site in Vermont that was open aIl week was inclùded in the study . 

• Ski hills that are open only on weekends have been excluded. 

** Data could not be collected at Norw3:eh University Ski Area, Middlebury 
... 

College Snow Bowl, and Burrington Hill because of paor skiing conditions. 

Sampling was not allowed at Mt. Ascutney. 

, 
) 
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that site. ThlS lnformatlon was collected durlng the 1973 ski season. 

since lt was only posslble ta sample each site once during the 

J 
season, data were collected only on days of sirnilar skiing conditions. 

Furthermore, sampllng was conflned ta weekends because weekend skiers were 

felt to be more representatlve of most skiers than weekday sklers. It Q 

is assumed that the data collected at each site ar~ representative of 

normal skier lnteractlon patterns • 
... 

The llcenSe plate data revéaled eight orlgin states: Vermont, 

New York, New Hampshlre, Massachusetts, Connecticut, Rhode Island, New 

Jersey, and Quebec. 
\, 

Table 2.1 shows the total number of' skiers originating 

f) 

from each are'. State authorltles in Vermont and New York provided 

lnformùtlon on'the exact origins of the p~ates from thelr states. This 

lnformatlon was not avallable for the remainlng states. However, a procedure 

was developed for idcntlfying WhlCh of the pie ces of revealed preferehce 

data from these states co~..1ld 1:::e use with little or no êrror even though 

thelr exact orlgins were not known. This proceclure is'" chscussed ln AppendlX II. 

" 

Durlng the data c?llectlon period, 2492 revealed preferences 

were collected at the 24 sites. AIl of the preferences origlnating from 

Vermon t, New York, New Jersey, Rhode Island, and Connectlcut were judged 

allow~lc because the origlns were either supplled (~n the case of Vermon~ . . 
and New ~ork) or a slng1e orlgln in ~ state was found which ~~d ~ot 

v~olate the order-preserv~ng·criterla established ln Appendix II (as with 

New Jcr~ey, ~land, and Connecticut). 99 percent of the revealed 

prefer~rtG~-Or'Iq;Lnatlng ~rom Quebec were judged allowable, as wel;"e 91,s,Percent 

1/ 

, < ~ , , 
/ 

' .... '. 7 
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Table/2.1 

Skier Origins by StaEe 

State 

Nèw Jersey 

Connect~cut 

,; Rhode Island 

Quebec 

Massachusetts 

. 
New Hampshue 

Ve-rmont 

New York 

... """ ... 

.J 

Number of 

.. 

283 

508 

5 

94 

,,612 

59 

467 

464 
2492 

• 4 . ' 

Skiers 
"'-

--~ 

, . 

\. 

~ ('; 

\-

-, . 

- r 
1 

o 

• A .. \ 
.. 
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of the preferences revealed by Massachusetts' skiers. 

.:J 

, 
'.' 

.1 

No preferences 

~ 
revealed by New Hampshlre's skiers could be' used but these only accounted 

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

revealed preferences were judged allowable. 

1:) 

Skiers' Choices and Distance Travelled 

, Certalnly one relevant aspect of spatial choice behavior is the 

relatl0nship between choices and the distance travelled to thop'e choices. 

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

both result in dlfferent amounts of dl stance beJng travelled by skiers. 
, ' 

.... '1,"'?- .. '. 
For example, behavlor under â distance mlnUlÜZll)g c.bpice r1ile would '{esult 

ln shorter distances travelled by skiers~han behavior under an attraction 

maximizlng or trade-off cholce rule. Also, more attractlve ski resorts 

" () If 
~ would presumably draw skl~rs from further ùistances than less attractlve 

resorts. 

--"/ 
Flgure 2.] shows the distance travelled by Vermont and New 

a 
York sklers. 'AlI dlstances have been computed uSlng a straight line 

('; 

dlstance formula.* Cumulative frequency curves were not constructed for 

skiers from the other SlX areas since each area has only one orlgln. The 
: 

curve for Vermont skiers lndlcates that most of them travelled less than 

* / Only straight Ilnc di5tan~...1 U:Cd 
dlsta~[es bctween origin-destlnation palrs ta be the 

in thlS study. A sensitivity test 

revealed the order of 

sarne reqardl~ss of whether straight llne or road distances are used. The 

results of thlS test are presented in Appendix I. 
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, 
\. • ~o filles and a majority travelled lesS than 20 miles. The curve for 

New York sklers lndicates a much different sltuation. A majority of skiers 

from this state travelled at lea~t 170 miles. The shape of the Vermont 

curve can be attributed to two thlngs: on the average, Vermont skiers 

aFe either lQcated near acceptable ski hills and do not have to travel 
• 

Ivery far tb ski or have a choice rule that places a large negative weight 

. ., ... 
on distance. The New York curve most certainly reflects the fact that 

skiers in that 'state are less opportunistically located relative to Vermont 

Skl hlils than Vermont skiers. Hence, it is necessary for them to travel 

longer distances to' $kT-'rn Vermont. --Rowever, .~ cur vI!: ma, :rcfleet a 

different choice rule operating in which distance ls weighted much less than 

-by Vermonters. 

The shape of these curves are a fesult of and therefore reflect 

the effect of two factors: the cholce rule of the skiers and the'effect 

of the dlstance to si tes actlng as a constralnt on cholce behavlor. While 1. t 

l5 the purpose of this chapter to identlfy the general nature of skiers' 

chOlce rule it 15 imposslble uSlng a cumulative frequency curve to 150late 

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

The distance travelled to certain ski sltes would seem to be 

related to the sites' attractions. Very attractive sites _woul~tend to 
*. 

draw people from further dlstances than would Sl tes having less attraction. ",; 

• 
Figure 2.2 shows the cumulative frèquency curves of distance travelled by 

skiers to three selected sltes: Carinthia, Stratton" and Sugarbush. Skiers 

who have chosen Carinthia have travelled no more than 70 miles, whereas 
c' 

• 



~ • , 

100 

'0 

75 

Percent 50 

25 

'i. 

, 

FIgure 2.2 
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sorne sklers choosing Sugarbush have travelled over 250 miles. The curve 

for Stratton lies' between these extremes. 

t 
From these three curves it would appear that Sugarbush is the 

most attractlve resort of the three since lt draws skiers longer distances 
~ . 

than the other two resorts. While th~s/statement may be tru~, its validity 

cannat be judged since the curve also dLpends on the different constraints 

that the varying distance between skier origins and ski sites impose on 
l' 

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 

hot 1t~oe ~o tr~vel very far tu Iutercict witL ci spatial choicc Iraving hlgh 

utillty. If, in addltion, few skiers 11ved farther away from the site, 

the cumulative frequency cu.ve of distance-travelled by skiers would look 

very siml1ar ta Carlnthia's curve in Figure 2.2 - a curve that we have 

1 suggestcd would be assoclated with a less attractive site. 

Bath of the se sets of curves ,undoubtedly indicate sornethlng 

about Ch01CC rules and site attractl0n, respectlvely. However, they àlso 

indlcate something about the effect of the relatlve locatlons of on.gins~. 

and possible destlnations on behavior. The problem is that the effect 

of the two sets of factors cannot be isolated and, hence, it is impossible 

ta ldentify the choice ru1e operating and ta establ~sh the importance of 

attractlon in skier choices. 

Sklers' Cholces and Interveninq Opportunities -
A second relevant aspect of spatial choice behavior is Othe 

relationship between choices and interveninq opportunitles. Different 

\ 
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--e-- ~- choice ru les will produce correspondingly different patterns of interaction 
- -- --~------ -- - - - -----

1) 

in relatlon to the lntervening opportunities between a skier origin and his 
_ _ _ '- .~- 1 .. _ _ _ .. ~ ."." ()io --' 

final choice. For example, unde~ a distance minimizing choice rule 

interaction should prlmarily occur with a nearest or very near opportunity. ~ 

Under a trade-off rule people will he more likely ta pass nearer apport~nities 

to seek a more acceptable combination of attraction and distance. In 

addition_ different amounts of site attraction will also elicit diffèrent 

skler interaction patterns in relation to the intervening opportunities 

between a particular site and the origins of skiers choosing that site • 
. } .-f--' ~ 

More attractive sites are more effective at "pulling" skiers past intervening 
r......-.- _______________ ~ ___ ~ ____ .... ____ '_~~"'~; ~~ ___________ ~ __ .... ___ _ 

opportunities than less attractive sites. Hence, an investigation of 

interaction patterns in relation to intervening opportunitiè$v'Will allow 

an examination Jf both the type of choice rule operating and the general 

) 
nature of slte attraction. 

( 
u- The general quality of a site's location vis-~-vis cornpeting 

opportunlties is related to ~he 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 

locatlo~ ln relati6nito 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 opportunitles that the skier must 

pass becomes greater. 

Table 2.2. shows a matrix reflecying the relative quality of 

• the 24 sites' locations in Vermont. Sorne of the intervening opportunity 
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Table 2.2 

The Percentage of AlI Sampled Skiers Being Able To Choose 
Each Site OVer Differing Numbers of Interven1ng Opportunities 

i 
1 • 

') 1 c 

Nu.b,' of ,.""'0'"' o"o,[uo", .. 
~ 0 1 2 3 4 5 9 10-14 15-20 21-23 

Bolton 4.37 1.04 2.05 4.45 2.13 1 32 1.12 >:13.27 0.24 
~ BrOlllley o .. ao 0.72 2.65 0.12 O.(H) 79.45 I.-I? 14.~5 u.O ~ Burke 0.80 0.16 0.0 0.20 0.12 6~ltl 7.IK 1.2tl 83.87 Carinthu 0.00 0.16 1.t>9 73.07 2.21 2 cS ~.41 lb.l.l'l 1.12 

Glen Ellen 0.92 1.73 0.56 0.0 4.25 9.67 4.17 /ti.6 ) 0.0 
Haystack 0.04 76.04 0.91\ O.CII 0.<;6 2L13 o. 'J2 .,].0 -J 1(,.21 

Hogback 0.72 1. OH 44 ... 6 0.20 O. '2 'f 1 ." 0 3.ù9 10. 4 9 
Jay 4.33 0.36 0.08 0.32 0.36 5 58 3. c -J 0.3;' d4.7S 

Ki1hngton 0.40 20'j) ~(J .24 1. JO 0.40 5 IR 90.4') 0.0 ! 0.0 Mad River Glen 0.88 J.33 ~.bl L'.~7 4.~J 2~2'J 4.v~ I·J.~J 0.0 
Magic 1.08 0.32 o.<!o o. ,.J 4 0.rl4 

>:I°t
H

" 
1.44 1"'. C 1 u.O 

Map1e Valley 0.64 0.52 0.16 1.12 lu.J! 05 r,9 2. (J 1 4. c..) ,14.45 
Mount Snow 0.20 O.Od 23.l:lb ".13 40.73 II 64 ? .. 7 10. J, u.o 

Mt. Tom 0.68 0.4>3 1 .7/ (J.60 0.,,)0 <' U 1 9?....,H 1 • .i2 U.O Qkemo 1.2<1 0.60 1.40 0.6ti O. c~o 12 24 2.<'1 t"O ~h~ U.(, 
P1CO 2.21 0.56 C.~ 0.4H 0.h4 b3 47 12.44 0.0 0.0 

Plnnac1e 0 • .32 0.2d O.~o O.l? 1.04 16 '3 bu.;:~ U.12 u.O 
Prospect 7 J. 92 0.U4 0.4U 0.1 tJ C.o c- t}., 1 • J2 i .. v ':01 16.21 

Smuggler's Not. '1 Ù.6d 6.42 2.2'l o. ')2 1 .C"") 7 3 0) I.C .... ('.40 b3.35 , Sonneberg 0.44 0.28 U.'-J6 ~.ü~ ,) .?O c"lll nt-' • )fl. 1 • c:> {J.~ Stowe 0.60 0 __ 9_~ ___ -'- ~.è12 3.b:' 0.10 r 1. ":1-\ (J.44 d.l.Jl 
Stra~---- U."Ù O.vO 1 • ,; tl 24.60 5<; Su 0.("'4- Ih.u 1 p.o 

Suga.z;bu 1.24 0.84 0.52 2.C? O.Otl 1 J h '1 ~. ), Ir;. l' U.O 
Suicide Six 0.?4 O./j4 C.24 0.04 2. 17 1 ..)2 ~J.u6 l .. fi' j U.O 

1 
1 

1 

1 
1 
l 
i 

'* , 

! 
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categories have been combined. Bach cell indicates the percentage of 

, 
aIl sk~ers sampled for whom the row ski site has the column number of 

intervening opportunities. Sorne sites like Prospect, Hogback, Haystack, 

and Mt. Snow have a good rEJ,lative location since there are very few 
1 

intervening opportunities~etween themselve~ and a majority of sampled 

skiers. This is because'of a bias~ed distribution of origins. The best 

location is ~rospect which is a nearest choice for 76 percent of aIl skiers. 

Other -~ites have very poor relative locations because there are many 

intervening opportunities between themselves and a majority of skiers . 
... 

-~---1'p;>,oo""'r--"C!Xrunplc, Eurke-,---S-towei-Jay,cmd Sntuggler~ Notch-httve--2{} ~-more---~ ------ - -----

intervening opportunities for mo~e than 80 percent of the sarnple. 

It is possible to identify the general type of choice rule that is 

shaping skiers' choic~s by examlning those choices in this more abstract 

spatial framwork. This can be accomplished by compa~ing the pattern of 

actual choice behav~or in relation to interv~Q1ng opp~rtunities wi~one 
. 

we would expect each of the choice rules to produce. 

, 
If skiers ar0 chooslng sites at random, a ran~m pattern of 

...,.~ 

cho~ce would be expected to emerge. The matr~x presented in Table 2.3 

shows the number of choices of the 24 ski sites when the sites had different 
""'y 

numbers of intervening opportunities. More lnteractio~ takes place with 

southern ski sites. Aiso there is more interaction with larger sites. 

This distribution of choiccs certainly suggests a trend more closely 

associated with rational decision making than rand~n choice. The rnatrix 

also reflects the fact that skiers' choices are not confined ta a émaIl 
, 
! 

.1 

/ 
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0 1 

Bolton 21 2 
Bromley 11 1 

BurKe 15 0 

Carinthia 1 0 

--'-
Glen Ellen 3 Cl 

Hays,t'3ck 0 103 

Hogback 0 3 

Jay IH3 

Killlngton 6 1 1 

Mad River Glen 0 1 7 

Maglc 5 1 

Maple Valley 4 0 

Mount Sno ... 3 a 
Mt. Tom 8 3 

okemo () 0 
Pico 31 4 

pinnacle 7 2 

Prospect 13 0 

Smuggler 's NOLch 12 
" 

513 
Sonneberg J 0 

Sto ... e 13 2 

Stratton 7 1 

Sugarbush fi 2 

SuiClde Six 2 7 

.,/ 

" 

\\ . . , 

Table 2.3 

r 
1 

1 

1 

The Number of Skier Choices of the 24 Ski Sites 
OVer Differing Numbers of Dntervening Oppor.tunities 

2 

Nomb., ,f In'.,v.nln8 o.""onf'l" 
3 4 5-9 10-14 

ti 3 2 L 0 

5 0 115 

0 0 0 2 1 

0 44 1 0 II 

3 0 14 1.. ' 

4 C 1 " u 

5 0 0 13 0 

1 0 0 0 0 

- 0 14 4~J 

3 1 1 1 

0 0 b2 u 

0 2 ~ 3 0 

50 12 tlO 2..1 1 

0 1 0 1 , lb 

0 0 a ~ 
~, 

a 0 5 2f>e " 
Il 0 0 b 

0 (, 0 0; l-

J 1 3 4[ 
0 0 0 U, 4 

9 18 4 'l' u , 
0 2 37 -J4[ 

4 ') U 12' .. 
1 0 3 l! L( 

• 
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set of sites, wh~ch would presumably be the case if sk~ers were s~mply~ng 

"" choosing the most attract~ ve si tes. 

If aIl skiers were sfmply rninimizing distance in their choices 
• 

we would expect that, of aIl skiers chposing a particular site, most would 

~ be choosing it as a nearest or relat1vely near opportunity. Table 2.4 expresses 

the rnatr~x presented in Table 2.3 in percentages. It ~s clear from this matr1x 

that choices are not confined to nearest or even relatively Rear opportunities. 

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

opportunities. other sites like Pico, Okemo, and Kill1ngton~re chosen as 

rnoderately distance opportunities. In fact, only a few s1tes like Jay and 

Prospect are chosen as primar1ly nearest opportunities and th1s is only ~n 

r,(ation ta 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 cho1ce rule producing th1S (ehaViOr 1S not simply distance-rninirnizing. 

The contention that ~1ers' cho1ces are related to both ~;rraction 

and distance seems to be supported by the cholce patterns revealed in 

Table. 2.4. Srnall ski areas like Prospect, Hogback and Carinthià are chosen 1 

pri~arlly as close opportunities. Their attracti~ values are not sufficient 

to pull skiers past other opportunltles to interact with thern. However, 

the'combinailon of low attract~on but close locat~on contains enough utillty 

ta d:::.aw'~'People' living nearby to 1nteract. On the other hand, large si tes 

lik': Klilington, Stowe, strat~n, and Sugarbush are pulling more of their' 

skiers past other 51. tes. For these skiers the resort' st) poor aècess is 
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offset by high site attraction. These general patte~n\ of choice appear 
"\ 

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

that skier choices are the result of an Evaluation of different combinat ions 

of attractl0n and distance. 

The final point to be made in this section is that choice 

behavior seems to indicate that resorts have different amounts of attractioll. 

The pattern of choices presented in Table 2.4 verifies the existence of site 

attraction since many resorts draw skiers past competing opportunities. In 

order for a reso~t to effectively pull a skier past an int9rvening opportunity 
t 

it must otfer sorne cornpeiiSatlon-ror -the--trdCIitimml travcl--eTfort~nc-un:-ed-by- the--

skler. ThlS compensatl.on 1S hypotheslzed ta be additional sit'e attraction. 

The variability of site attraction at dlfferent sites can be 

examined from a slightIy different perspective. It would be expected that 

a highly attractive site would draw most of the skiers for whom it was a 

nearest opportuni~y. That site would also be expected to draw sorne skiers 

for whom it was a second nearest site. In fact, lt would seem that thamost 

attract1ve sites would even draw sorne skiers for whom they were furthest 

." sites. Conversely, sltes with Iow attraction would be unable to draw many 

skiers past other opportunities. Sorne of these less attractive sites might 

not even be able to draw a majority of people for whom they are nearest 

o 
sites. In general, this ability to draw skiers past intervening opportunities 

is ccrtainly related to the si te' s attraction relative-ta o~~er si tes' 

""'-
attractions. ' 

~. 

( 
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The matrlx presented in Table 2.5 shows the proportion of all 

sk~ers each ski site.- could draw when competing with successively more 

lntervening opportunities. The cells in the matrlx are derived by simply 

dividlng the nurnber of skiers having\the opportunity ta choase a site 

at a ~iven position in the oppo~tunity ~pace by the number of skiers who 

chose the slte at that position. Some resprts su ch as Prospect failed to 
, 1 

att~act substantlal percentages of skiers at any position, even as a 

nearest slte. Others llke Plnnacle were more effectlve at attractlng local 

sklers but could not draw more distant skiers past other sites. Finally, 

sorne Sltcs like Stowe, Killington, and Sugarhush not only attracted most 

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

ski ers for whom they were a more distant oppartunity . 
• 

The ability of a'resort to effectively draw skiers'past different 

amounts of lntervenlng opp0rtunities is graphically portrayed for lhree 

selected resorts: carlnt~~tratton, and Sugarbush in Figure 2.3. 

Stratton is very effèctive at drawing most of the sklcrs for whom it is a 

ncarcst site, whlle Sugarbush can only draw about 25 percent and Carinthia 

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

Stratton and Sugarbush pull roughly similar amounts of skiers past similar 

amounts of lntervening opportunitles. 

i .'\ 

The shape of these graphs lS rela~ed to two factors. Flrst, 
, 

'q 

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

amounts of attraction will be unable to~draw ldrge or even mo~rate amounts 
, 

of skiers past intervening opportun~tie~,> Jhereas sites with greater attraction 

will. Secondly, the shape of the gra~for any slte~is clearly related to 

" 
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its attract10n relative ~o the attractlon of surrounding sites. For 

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

sk1ers 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 sltes 

would hav~,th~ same approXlmate distance relat10nship as Carlnthia for most 

skiers but-'êl higher attraction value and, therefore, greater utility. ThlS 

site would tend to pull most skiers past Carinthia. This Saffie effect of 

, 
alternative opportunities would lnfluence the shape of similar graphs for 

each site ta a greater or lesser extent. From this information it appears 

that slte attraction does exist, that it has sorne effect on sk1er choices 

and that it varies from site to slte. 
b 

It might seem that the data provided in the various intervening 

opportunities matrices presentad in this section could be used for deriving 

measures of si te attract10n. For e~ample, a Sl te drawing skiers past t'tlO 

sltes could be inferred P10re attractlve than a slte draw1ng skiers past one 

/ site. This approach, commonly referred to as the lntervening opportunitles 

method, has, _been w1dely used by -geographers and sociologists (Stouffer, 1940; 
~ 

Brlght and Thomas, 1941; Strodtbeck, 1949; Anderson, 1955; Galle and 
1 

Taeuber, 1966). However, the method assumes that aIl intervening opportunities" 

have the same effect on the interaction between two places, lrrespective of 

those 6pportunitles' ~lte characteristics and, hcnce, amounts of attraction. 

ThlS assumption direct1y contradiçts the funâamental cont~ntion of this 

study thdt spatlal opportunlt1es Wh1Ch have different amounts cf lmportant . ,. 

site chardcterlstic9,will",have d1ffering amounts of attraétlon Wh1Ch w111 . 
, 1--

cause'correspondlngly dlfferent choice responses. Also, the method fails 

-' J 

1 
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Figur~ 2.4 
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to identify available yet rejected alternatives. This fairly serious short
v"~ , 

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

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

the intefven~ng 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 reject~d intervening opportunity for the skier choosing 0 

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

than C. For these reasons, a method must be used to derive site attraction , 
measures which takes account of variation in the effect of alternatives on 

choLce behavior and identifies available yet rejected alternatives. 

---,. ----.---------------~--~-------- -------
1 

{ 
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Chapter 3 REVIEW OF LITERATURE 

Many researchers have suggested that their ~nitial interest 

in studying site attract~on was related to the observation that the effect 

of distançe 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 th~ 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. 

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

approach the problem of deriving measures of site âttraction from entirely 

different direct~ons. This difference in approach is discussed in the 

follovring sections. " 

The site Variable Approach 

In Chapter l site ~ttraction was theorized to be related to ~ 

" the quality and quantity of certain important characteristics at ea~h site. 

" ~~is relationship was presented very generally in ... 

A. 
J 

(V Ij , V 2j , .•• , V , 
nJ 

(1. 3) as 1 

( 
(1. 3) 

( 
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• The function in (1.3) specifies how site variables are related 

ta a site's attraction. This combination of variables remains the same 

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

is the amount of at1y gi ven variable. 

Using the site variable app~oach the researcher attempts to 

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

refl~cting the relationship of site variables to site attraction suggested 

in (1~3). This construction usually involves these distinct steps. First, 

the researcher defines the specifie function or equation which relates the 

Vk,S of (1.3) to the A. Second, he identifies and weights those site 
J - ] 

variables hypothesized to de termine attraction. Third1y, he then uses data , 
1 

~ --- ----------------romllr--+t::+.h ...... c -identi-f'l..eP--vtt-lE'-i&Üe,s.. .t-d.i-;fferent _site~~~~e a roeasure of each 
___ 'M _~_..,!. _____ -" ____ • _ 

- . 

-"~.,~,-~ 

site's attraction. '. 

'rhis app'roach has been used in a variety of situatl.ons. It has 

been used to define the attraction of city playgrounds (Mitchell, 1967), 

of par~s (Ellis, 1967; Cheung, 1972; Auger, 1974; and Cesario [as repo~~~d 

in Cheung, 1974]), and 

- --,t.hese applications the , 

ski resor~(Ellis and Ker, 1971). In eaq~ of 

attempt to~define attractl.on differs either in 
.J • 

the 

degree of sophistication of the attraction model or the methods used ta 
.' 

identify, weight and measure site variables. At the sarne time aIL of these 

applications share sorne common oparacteristics. They aIL relate sit~ 

"' attract10n measures ta certain site variables by way of an attraction 

function (as in 1.3). The precise nature of this attraction function is 

usually determined ~y the researcber with little apparent behavioral support 

.". 
in most cases. Also, each study has attempted ta identify, w_~J~l!tJ a~cJ. _________ _ 



- 35 -

e, measure relevant site variables. This is usually done by the researcher 

using an arbitarary ad hoc ,procedure aiso with little apparent behavioral 

support. These elements characterize thB site variable approach. 

Each of these ~pplications has ~ome methodological shortcomings.o 

Many of these are discussed by Ross (see Ross, 1973, pp. 12ff). However, 

three criticisms can be made of the general site variable approa~ as a 

method of determining site attraction~ First, there is a general problem 

with the way i~ which the attràction function must be defined. The final 

att~action méasures are heavily dependent on the relationships which the 

researcher defines between site variables and attraction at this step. 

t. 
Yet the true nature of this function is unknown and, as ~oss has pointed 

, 
out, (Ross, 19/3, p.iS) the researcher doesn't have any information regarding 

1 

'-----·-----its na türë -. - -In· snoYt-, <ttre-si'te-var±-etble- approaGh.-~suma.s.....a..r.e..af;tç,~~~~r ~ __ .. _ . 

accu rate assessment of how factors are combined in site attraction. 

Second, there is a problem with the 'lJlay that variables are 

• identified and weighted. Normally the researcher uses sorne 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 Ker's ski resort study. The major 

criticism of this approach is that it is based on the premise that an 
l 

external judge, such as a researcher, ean aecurately assess which variables 

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

contention of this study that the use of sueh arhitrary rnethods, without 

~-
any strong behavioral support, is highly suspect. 
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Not a applicatlons have used such arbitrary procedures.~ In 

Cheung's park st dy and Ellis and Ker's ski resort stùdy an attempt is made 

to incorporate ehavioral evidence of variable importance into the attraction 

measures. Yei/bOth of these attempts have sorne serious problems associated 

with 'them. For exam~le, Cheung uses park-user participation rates to 

derive "behaviorally supported" measures of the popularity of different 

activities offered at parks and the importance of faciliti~s at each park. 

The derivation of these two ratings has however, been criticized by Ross for 

being unadjusted for potential bias caused by differing opportunities to 

participate in activi ties for the participation rating" and differing oppor-

tunities to use various park facilities for importance ratings (Ro~S, 1973, 

pp. 13-14). Ellis and Ker's study attempts to incorporate "behaviorally 

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 
./ 

int/ospecei Vti[''j)}..ciigements 
1 /' 

, 
of this_nature has been investigated in one ,s~udy 

,j 

;? 

(Green, Maheshwari, Rao, 196~bt -and found to be somewhat questionable~ In 
-, / 

a study of consumer pJfeferences for aut~obiles, Green et al. fpund that;

the correlation between individuals' preferen~e rankings for auto~obile and 
- .: 1 

a constructed preference ranking using the sarne individuals' stated importance 

ratings of automobile attributes to be' relatively low. In genera,l thetJc~nds 
• 

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

other case. (Green, Maheshwari, Rao, 1969b, p.352). In short;· an indi vidual ' s 

intro,spective judgement as to what determine his choices may not accurately 

reflect the actual deterrninant. Such a conclusion obviously casts doubt 

on Ellis and Ker's final attraction measures. 
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• The final criticism of the site varfable appro-ach 15 t.h~- ----------

there is no way to assess the overall' application of the method in the study; 

there is no way ta assess the accuracy of various procedures for identifying, 

weighting, and measuring si te variables; and there is no way ta assess the 

structural accuracy of various attraction functions. This inability to 
• - ~-

assess results is due ta the fact that, using this approach, the derived 

attraction values are dependent on structural specifications and identification 

and wéighting procedures. Imagine, for example, a particular attraction 

formulation is suspected of having specification error (i.e. that the 

function as in (1.3) is an inaccurate reflection of what determines attraction 

in reality). Changing the function to a more justificable form will 

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

____ c:~~:t:-aini ty that the new measures are more accurate than the previous set 
• ~---- __ W~~ ___ " _____ "' __ "' ____________ ... __ • _____ ~"'_ M'-'_~ _____ "", ___ _ 

since no standard for comparison is available. 

~ severe shortcoming of the site variable approach is related 

ta the previous point. The method does not allow the researcher any 

latitude in experimenting with various forros of an attraction function or 

procedures for identifying, weighting, and measuring sitevariab1es. This 

is because the A.s on the 
] 

1eft side of 
....( 

the equation (1.3) are dependent on 

the function and the V
kj 

S on the right side. Hence, experimentation with 

the forro of the right side will probably cause changes in the 1eft side 

which cannot be evaluated. 

( 

The Behaviora1 Approach 

Behavioral methods approach the problem of determining si te 

• - ---~_attraction _from an entire1y_ different direction. These methods der ive site 

.-
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attractlon measures from information on the spatIal utillty of sites for 

.a 1)ser population. 
-, 

The spatial utllity 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. "" f (A ., D .. ) 
l ) J 1) 

(1.1) 

When an Individual choose~ a particular SIte he can be interprcted as re-

~ealing that the combination of attraction and distance assoclated wIth 

that s~te has greater spatial utllity at that instant than other avail-

able comblnations at alte~native sites. The behavloral method examines 

-- thëse- spaTial ChOlCe!:;-iind a ttem-pts--to -eRraGt j nformatlOD-_ abgut __ si te at-
~ " ---- -- -- --

tractIon. From this "extracted informatIon" the method derlves attrac-

tion rneasures. 'l'he ,method is termed "behavioral" since the Indices are 
1 

derived from an analysis of cholcc behavlor rather thdn an analysis of 

SIte characterlstlCS. 

The major methodological problem facIng.the researcher 

uSlng thlS approach is how to separate out from information on,a~site's 

. 
spatial utility, that portion rclated to distance and that portlon re-

lated ta site attraction. If this separation can be successfully ac

• 
compllshed, the researcher can then concentrate on and analyze the in-

1 

formation Dn slte attractlon that the choice behavlor has revealed. 'l'he ,.,. 

result of an analysls would be measures of revealed site attraction . 
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Two methods have been devised for solving th1S problem. 

Unl1ke the site variable appr~these two methods 

common, except that their measures ~e the result of 

have very llttle in 

a behavioral analysis. 

One approach to derivlng attraction rneasures from spatial 

choices has'been developed by Cesario (Cesario, 1973ai 1973b). His gen-

eral treatment of the distance problem is to art1ficially remove the ef-

fect of distance on people's choice behavior. He accomplishes this 

through covariance analysis. 

In a study of park visitation rates, Cesari? hypothesizes 

that the total number' of ViS1tS made from any origln to any destlnat10n 

is a funct10n of three variables respectively related to the character-

istics of the origin, the~characteristics of the'dest1natl0n, and the 

cost related to travell1ng from the orig1n ta the dest1natlon. Specif1-

cally, h1S generalized trip du,tributlon model is, 

.... 

v . 
1J 

k r:::. A. f (C. ) e . 
1 J 1J lj 

(3.1) 

where, V 
1J 

the number of trlps made from orlgln i 

to dest1natl0n Ji 
. -, 

k a scaling p~ameter; 

E. the "emlssiveness" of orlgin i; 
l 

A. the "attraction" of destit;lat1on j; 
J 

J 
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f(C .) = the cost related to travelling from i to 
~J 

_ j; and 

e. an error terw. 
1.J 

A trip distribution matr~x is constructed from the spatial 

lnteraction data. Any c~ll in thlS matrix shows the number of trips 

made from the row oriq1n to the column destinatlon. The analysis of co-

variance salves for the parameters kT E., A.t and the function of 
- 1. J 

C . (C . i s taken a s the distance bebveen i and j). 
1J lJ 

The analysl.s holds dlstance constant in the following way. 

ThE' total variaU on in V, , can be attl:1buted to variatlons in oriqin 
lJ 

emlSSlvity (E ), destlnatlon attraction (A ), dlstance (C ), and a 
l • J ~ lJ 

small a~oünt of-errôr, e " The amoun~-of v~ation ln V . which can be 
lJ - - - 1)--

attrlbuted to distance is removed from the total varlatlon through il re-

gress~on of V .. on C 
1J lJ 

Havlng neutrallzed the effect of distance, varia-

tion in the trip dlstrlbutlon rnatr1x can then be re]'ated to site attrac-

tion and orig1n em1SSlVl ty. Flnally, an analysis of _"'dl}ance partltlons 

the resldual varldtion of the regrcssion to orlgln and destlnatlon ef-

feets. The result is il column vector of E 's, WhlCh lS argued ta be es
l 

t1mates of the emlssivlty effect of origins, and a row vector of A. 's, 
J 

est1mates of the attraction of the destlnatlons. These estimates are 

used as the flnal measures. In additIon, the parameter of the dl stance 

dccay function iS also defined fram the regression. 

Cesar10'S approach can be thought of as an aggregate ap-

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

• 
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nroach to the analys1s of behavior. The reason lS that the actua1 pro-

cess of aqgregat1ng 1ndividuals' choices occur~ before the analysls be-

glns; ",hen canstruet1ng the trip d1stribut1on matrix. This analysis of 

aggreqate patterns of preference can be contrasted to an approach developed 

by Ross (Ross, 1973). In Ross' approach, aggregat10n occurs during the 

analysis rather than before. For this reason, a distinction can be 

made between the aggregate-behavioral approach of Cesario and the 1n-

d1vidua1-behav1ora1 approach of Ross. 

In an analysis of park attrôct10n Ross devises a nœthod of 
" 
1 

de~ an ordinal scale Of_park site attraction. Ross uses revealed 

preferences to derJve h1S attraction 1ndlces. His treatment of the dlS-

- t-dnce problem _15 slightly dÜferent. than that of Gasa-rcl-D-.-- Insteao. of 
\ 

attemptlng to hold the effect of distance constant, he uses ltS pre-

sumed effect on 1nteract1on to deduce the comparlson of ~ark attraction 

values by 1nd1vlduals. 

Wh~n sotneone chooses one destinatl0n and not another, an 

impllc1t com,parison 1S made between two sites Wh1Ch enable a researcher 

to deduce the relat1ve utl1ity of each slte. For examp1e, if one slte 

, 
(Al' Dl) having the properties Al and Dl is chasen over another site 

(A
2

, O
2
), then the flrst must have a hlgher utllity. Th1S re1~tlonsh1p 

can be symbo11zed as, 

," 

------- ---

" 
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where, > lS read "is greater th~n". 

It is an assumption of Ross' method that actual spatlal 

.. 
choice lS a resuJt of comparlng the utllity of different sites. If we 

assume that distancc'reduces utlilty, it l5 possible to infer -that, If 

the morc distant of a pair of sites IS chosen and therefore has greater 

utlilty, it must b~ suffIciently more attractive to cornpensate from the 

added dl stance travelled. Thus, 

(3.2) 

.(3.3) 

Every tLme an Indlvldual's cholce reveals the sItuation occurring ln (3.2) 

'f 

the inference ln (3.3) can be made. By eXamlTIlnq m3ny people having 

) 
the sltllatlon outllned above, Inferences about relatIve attrilction Ci1n be 

made'. ThIS Inferentléü technIque is the heart of Ross' method. 

Every tl.!ly2 an l'nference of the type outllned in (3.3) can 
.~ 

be made, Ross Increments the (l, j)th cell of a c~mparison ffidtrlX by the 

value onc. Hence, each cell ln the compilrlson matrl.X reflects the num-

ber of ti~es the row SIte was Inferred more attractIve than the column 

.,sit~. Orice all indIvlduals' chOlces have been exarnined and aIl appro-

pr~~t~ lnfcrences have been made, the comparlson matrix 15 converted to 

a proportions matrlx by the followlng formula, 

... 

" 
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c .. 
1J 

c .. + C .. 
1J J1 

" 

'. 

(3.4) 

where, IP,. = the proportion of times site i is 
1J 

inferreà more attractive than site 

j i 

C,. = the number of time~ site i is in-
1J 

ferred more attractive ~han site j i 

C. = the number of times site j is in
J1 

ferred more attractive than site i. 
, 

The f1nal step is to qbtain measures of attract10n for eaèh 

s1te. Ross does th1s by scallng the proportions matriX. Specifical1y, 

an Index of Attraction is derlved for each slte by the formula, 

/ 

., 

A. 
1 

where, A. 
1 

P .. 
1J 

n 
L 

j=l 
n 

L 
J=l 

the 

the 

e . p .. 
1J 1J 

e .. 
1J 

attraction 

proport1on 

index of 

of times 

ferred more attractive 

(3.5) 

site i; 

site i is ih-

than site j ; 
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e 1 if P, . i' -1.0 (miss1ng data), 
1J 1J 

o otherwise. 

',---
The flndl scale of attract10n values derived by Ross are of an ordlnal 

, 

nature as opposed to those CesarJ,D obtau1s WhlCh have interva! propertles. 

,1 t ' 
However, thlS IS not a necessary consequ~nce of Rosses methof' 

l' 

"" j -

The relative strength of the behavioral approach can be 

-, 

best evaluated ln relat10n to three points. Flrst, ~ost applicatlons of 

, thlS approach seem to have been relative1y successful. Even though cer-

taln crItlclsms have been ralsed about both Cesario's appllcation (Ross, 

1973; Cesarlo, Introduptlon, 1973; Beaman, 1974a) and Rosses application 

(Cheung, 1974), the crltlclsm has been dIrected at lnitlal formulations. 

Subsequent H'V1Slon of Rosses formulation appears to have al1eviated the 

roal~V spatlal blas problem (for dlScusSlon of this problem see Ross, 1973; 

for él.n appllcatlon uSlng the revIsed method s(>e Brooks, 1974). Beaman 

has expclnch~d C0sûrlo's Hlltlûl forrnulâtlon to Inc1ude an alternatlve 

factor, another vaclable affectlng Interactlon. ~hlS addItion has 

solVl'd thA maJor problcm for WhlCh the Inltlal formulatlon was crltl-

clz,ed. 

A second strength of the behavioral rnethod is that the 

derlvpd Indlces are far less susceptIble to rescarcher bias than those 
( 

produccd uSlng the Sl.te varIable approach. This is because the attrac-

t 1 on ITL!a--;ure S ël re obta ~ned throuCJh ëln analytl ca l sol utlon ra ther than 

by an arbltrary dcflnltlon . In short, the me~sures reflcct a sItes' 

( 
/ 

" 

" . 
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actual abilLty to draw people ratner than a researcher's impression of 

what site 'characteristics draw people. 

( 

A thlrd strength of 

/' 

the met~is that the attraction 

of any/particu1ar specificati6n of an values are derived independently 

attract10n function. For ex~ple, the,attraction values on the 1eft 
, 

side of (1.3) qre not dependent on the function and Vjks of the right 

side. Further analysis determlnes the precise nature of these compon-

ents. Thls indepe~dence'allows the researcher considerable latitude in 

experimenting w1th the accuracy 'of various fOnTIS of an attraction fune
f 

tion and dlfferen~ methods for defining the V
jk 

s. This is certainly 

a desirable property in a study examining the nature of site attraction. 

For these reasons this study has chosen to use the behavior-

al approach ln an analysis of site ùttrùctlon rqther than the site 

varlùble approach. Furthermore thlS study has chosen to use the method 

devclop~d by Ross for two reason~. First, the Ross method begins by 0 

exam1nlng lndlVld4p ls! c~oices and then aggregates these during analysis. 

This technlque of beqlnnlng at the indlvldual level and movlng to ag-

greqatlon Ln analysl5 has bee~ adopted ln Chapter l as the general work-

in'] wethod of thlS study. Henee, the Ross methôd 18 more consistent 

• 
wlth the lntended direction and des1gn of the study than the Cesar10 

approùch. Secondly, raçall Cesario's g~leral trlp dlstribution model 

presented in (3.l} 

( 
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( 

V. = k E. A. f (C .. ) e .. 
1J 1 J 1J 1J 

, (3.1) 

The tr1.p distribution function is multiplicative and non-linear 1.n forro. 

In order to use covariance analysis, the.model must be converted into 

an add1.tive, linear fOnction. Hence,·Cesario rewrites (3.1) in a 

logarithmic form as, 

log V .. 
1J 

log k + log E. + log A. + B log C .. + e . 
1 J 1J 1.) 

(3.6) 

The logarithrn of zero is undef1ned so that any cells in the trip d1.S-

tribution matrix which have zero entries would J'lave ta have a constant, 

such as l, added to them. 'However, the trip distribution matrix of 

skler intcractlon which forrns the basis of the slte attractlon analysis 

1 

ln this study has zero ln 61 percent of its entries. Furthcrmore, a 

substantial amount of the remaining entries have a value of one. Be-

cause of th1.s large amount of miss1.ng data and small numbers ln" the re-

Malning cells of the trip d1.stribut1.on matr1.x, CesarlO'S approach could 

not be used . 

... 

d 
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Chapter 4 RESEARCH DESIGN 

The purpose of this chapter is to outline the methodology 

to be used ln this study. The first section deals with the aerivation 

of ordinal and interval attraction scales. The second section will deal 

with the explanation of those scales. 

SdUrces of Information for Deriving Attraction Scales , 
As previously discussed, a skier's choice can be thought 

") 

to result from a comparison of the relative utiiity offered by differ-

ent ski sit~s. His choice is assumed to. be that ski site having the 

highest utility. In Figure 4.1, a skier at origin i chooses to ski at 

site 3. From this revealed preference for s~te 3, the ·following in-

formatlon can be deduced. F1rst, the utility of site 3 must he greater 

than the utilities of the other sites. Hence, 
1) 

No 1nference can be made about the relative utilities of sites l, 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 tha~ the attraction of site 3 1S greater than the attraction of 

closer sltes, namely sites 1 and 2. So, 

(4.1) 

• 
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• 
.. " Figure 4.1 

Hypothetical Spatial Choice Situation 

Origin Sh Sites 

~ 1 2 3 4 

. , 
" t 

....... 
. :.t... 

• 
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As above, no inference can be made about the relationship of sites l 

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

For eveFy cho~ce there will be n inferences of the forrn 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 attra~on values 

of a site is a skier's stated preference for the site relative to other 

sites. If a skier were asked to rank ski sites in the arder of his pre-

ference for thém, he can be thought to rank the sites aecording to their 

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

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

ut~lity values, sinee the relative distance to eaeh is involved in com-

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

on judgement may be very st'rong or very weak, but in any case, i t i5 

hard to assess. 

One way to resolve this problem is to hold distance cons~ 

tant for aIl skiers. This would be the case, for example, if each 

skier was located at the sarne distance from aIl ski sites. Then D, , 
i ~J 

in 1. 2 would effectively be a constant for each\skier. If the skier 

were ta state that, under these circumstances, he preferred-site j ta 

sité k, then, 

fi • 
1 , ., 
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But because, 

D = D 
ij ik 

" the comparison of utility values would be a direct comparison'of attrac-
1 

tion values. So, the inferenc~ that 

(4.2) 

c,ould be ,made. Thus, in a situation where a skier is equidistant from 

aIl opportunities, his pr fere~ce ranking of sites is, essentially, a 

ranking of the sites' a raction scores. 

As a sour e of attraction information, stated and revealed 
J 

! 
preferences have both! strengths and weaknesses. For example, many more 

;' 
pair comparisons of attractiorr-values (such as those in 4.2) can be 

J 

constructed f10m a fkier.s ranking of, say, 5 sites than from his re-

vealed preference for one of th~se 5 sites. Specifical1y, (n(n - 1)/2) 

l' • 
pair comp~~isons crn be constructed from a ranking of n sites whereas 

on1y (n - 1) pa1r ~Jmparisons can be constructed from a revealed pre- -" 
. }\ 

ference for l of n sites. On the other hand, revealed preferences are 
" ' 

probably a much mole accurate source of information aboutoatt~ction 

than are skiers' fntrospective judgements (this point was discussed 
1 
1 

in Chapter 3 conderning the Ellis and Ker study). Final1y, while a , 
1 
i 

stated preferencr may be slightly 1ess accuratc than a revealed pre-

" 



• 

• 

- 51 -

ference, the researcher does not have to assume that the skier has per-

fect knowledge of aIl intervening opporturtities 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 information. The scale of attraction derived 

from revealed preference information will hereafter be referred to as 

a revealed attraction scale; the scale derived from sk1ers' stated pre-

oference rankings will be referred to as a stated attraction scale. A 

comparison will be made of these two scales. 

Derivation of Ordinal Attractiqn Scales 
~ 

The first step in calculat1ng attraction values for each 

site is to derive ord1nal attraction values for each site. This will 

be done for both revealed and stated preferences. It is necessary to 

use slightly d1fferent methods for each information source. 

Revêaled Attraction 

The Ross method, described in Chapter 3, will be used to 

construct an ord1nal scale of site attraction from revealed preference 

-data. This data has been d1scussed in Chapter 2. Two modifications 

will be made to the Ross method. The first deals with the conditions 

under which cells 1n the comparison matrix are incremented; the second 

deals with the cons~ruct1on of the proportions matrix. 

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

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

>'. 
locat~ons as the same. He would not be able to d~scriminate between 

,1 

the small differences in their distances from h~m. If he were to choose 

the more distant of the two ~t can not be inferred that this decision 

is related to the attraction of the more distant site, an inference 

1 

which might be correct for other sites situated much closer to the 

skier's home. The large st difference in the distance between two re-

sorts which ski ers consistently fail to piscriminate is referred to as 
\ 

a "just noticable difference" (JND) of distance. Resorts which are 

separated by less than one JND appèar to have the same 'rpat±al ~lati~ 

to a skier' s origin ,. whereas, resorts which are separated by an amount 

greater than one JND appear to have different "spatial relations" i 

namely, that one resort ip not~cably clo~er than_the other. Any infer-

ence about the attraction values of two sites can o~cur only if the lat-

ter situation exists. The JND value ~s normally expressed as a propor-

tion of the total distance travelled by the skier. In th~s study·th~ 

JND is g1ven a value of 10 percent, based on parallel evidence from 

psychophysics. Thus, a part of Ross' ~nferent~al technique can be re-

written as, 

Implies that Al > A2 . 
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'Il 

A second modification is made of the formula by wh~ch the 

comparison matrix is converted to a proportions matrix. Ross has péint-

ed out that there are certain spatial arrangements of individuals and (,4" '" 
, ':,",;;,~~ 

sites which will bias the derived attraction scales. Rushton (Ross, 

1973, p. 118) has suggested that the method pan be made less sensitive 

to this spatial bias by rewritin1 (3.4) as: 

P .. 
J.J 

c .. 
J.J 

N .. 
J.J 

(4.3) 
C .. C ' 

1J jJ. 
+ 

N .. N .. 
J.J J1. 

l' 

where, N .. ~ the number of indJ.viduals for whom 
J.J 

i is a more distant èpportunity 

than j; all other symbols are as in 

(3 .4) • 

What thlS modification does J.S ta' lncorporate into each comparison of 
\", 

two sites the number of indivifuals in a position to show i as more 

attractlve than j and of other indlviduals in a position to show j as 

more attractive than i. / 
/ 

Having 1.ncorporated these .. two modificat1.ons into the Ross 
, " 

1 

l ' 

• 
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method, attraction scores are calculated for each Slte using the formula 

(3.5) . 

Fina~ly, it is of interest ta determ1ne the degree ta which 

• 
the derived scale of revealed attraction accurately expresses the data 

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

Agreement, eta. 

) 

eta 100 

.. 

n 
E 

i==l 

n 
~ 

i=l 

where, C' 
1J 

n 
E C: . e .. 

j=i+l 1J 1J 

(4.4) 
n 
E C .. e .. 

j=l 1J 1J 

the 1Jth element of the comparison 

matrix which has~een rearranged 

ta conform with the attraction 

scale defined from (3.9); 

C the number of times site i is in-
1J 

ferred more attractive than site Ji 

e. . 1 if P .. t -1. 0 (missing data) 
1J 1J 

o otherwise. 

Eta is the ratio of correct inrcrences ta total inferences. It lS com-

puted by counting the originally 1nferred compar1~ns (C . . ) 
1J 

for which 

the 1nference is CdnSlstent with the flnal scale . 

• 
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Stated Attraction 

, 
The derivation of· an ordinal attraction scale from the 

stated preferences of ski ers is very sim~lar to that for revealed pre-

ferences. This study will use an algorithm developed by Ewing (Ewing, 

1971) called Pa~r Comparison Preference Analysis (PCPA). Various as

pects of thlS algOrlthm:telated to the construction of matri~es and the 

derivatlon of ordlnal attraction scales are very similar ~o Ross' method. 

The maJor differehce is that PCPA is designed to derive attraction mea-
.~ J 

sures from indlviduals' rankings of sites, whereas Ross.l, algorl.thrn 1s 

designed to derl.ve these measures from indlvldùals' spatial choices'. 

Henc.e PCPA is a more expedient method Lor an'à"1~ing the stated attrac-
... 

t10n data. 

scale lS to 

The f1rst step in deriVin?fn ord1.nal 

decompose sklcrs' preferenc ranklngs lnto (n(n - 1)/2) 

stated attraction 

" 

paired comparisons. Each compares the atttactlon of any two sites. 

The (jj)th cell of a comparlson matr1.X is incremented by one each time 

the pair comparison 
\ 

A, > A 
1. J 

appears. 

After aIl rankings have been examined and aIl inferences 

made, a proportions matrlx lS constructed using the formula outllned ln 

(3.9). No adjustment for spatial blas is necessary since ,'ach skler 

. . 
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has been asked to "frlter out" the effeç;t of distance on his preference 

judgement. 

, 
Finally, an attractlon measure is derived for each site. 

This i5 accompllshed by derivlng a scale which i5 consistent with data 

in the proportions matrix. Each row of the proportions matrix is summed 
~ 

and then dlvided by the number of valid entries in the row. The ski 

\ , 

sites are then arranged in ordinal positlons accordlng to their relative 

values obtalned ln this 5callng procedur.e. Therefore, an ordinal attrac-

bion lndex of stated site attraction can be defined as: 

, 
A. 

1 

Cl' 

n 
L 

j=l 

n 
L 

j=l 

where, P 
l} 

/ 

p, , e, 
lJ lj ~. 

(4.5) 

e. 
lJ 

the proportions of times site 1 

is lnferred more attractive than 

il 

site j i 

e. 1 for aH P .s 1- -9.9, .when -9.9 
1J 1J 

indicatesUno comparison-bètween 

site i and site J. 
l' 

o otherwi se . 

. " 
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, .~, 

Derivat10n of Interval Attraction Scal~~ 
." • 

An attraction scale having interva1 properties can be con~ 

structed by employlng an alternative approach to sc~ling both of the 

proportions matrices constructed above. This general technlque is known 

as' mul tidlmensional scal~nq. For' 'a more comprehensive review of these 

'techniques and var10US' appl1cat~ons the reader is referred to,Shepard, 

Romney and Nerlove (Shepard, Romney, Ner1ove, 1972), Go11edge and Rush-

ton (Go11edge and Rushton, 19721, Green and Rao (Green and Rao, 1972), 

\ dnd Green and Carmone (Green and Carmpne, 1970). • 

~ons1d,er the pJ:"operties of each P . in the proportions 
1J 

matr1x" A high P score 1nd1cates that for most sk1ers site l was 
1J 

more attractive than si te j'. Conversely, a low p" score ref1ects that 
lJ 

for wost sk1ers slte j was more attract1ve than slte i. As P values 
1J 

apprGlClch .5 there lS more dlsagreement over which of the two Sltcs is 

• t 
more attractlve, suggestinq that the attract10n values are becom1ng 

more slm1lar. A proportIon of .5 can be reqarded as the maximum simi-

lar1ty between two sltes' attractions. By subtract1ng .5 frow.any cell 

in t~ proportIons matrix, a measure of d1ss1milarity ln the attractlon 
<>--. ' 

of two sltes can,be obtained. 

constructed uSlng the formula: .. 

D . 
1J 

~ence, a dlssim11a;ltles,matr1x can be 

Pl) - .sl (4.6) 

... 
Each cell ln this matrlx would represent a m0asure of the diss1m1larity 

. ' "-:.." 
'\ 

, . 
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As D., approaches 0.0, the two sltes 
lJ 

can be thought of as being closely located on a one d~ensional scale of 

'attractlon. As D. approaches .5, the resorts are farther apart on the' 
~J 

one dimensional scale. Multld~ensional scaling is deslgned to recover 

this scale from information provided by the dissimilaritles rnatrlX. It 

does this by deriving a one dimension~l configuration of points, re-

t 

presenting the ski sites, such that the dlstance betw8an ,any two points 

on the derived scale is a functlon of their dissimi1arity measure ob-

tain'ed in (4.6). 

The nultidinenslonal scaling algorithm used in this study 

is SSA-l, contalned in th~ program MINIS~developed by Guttman r Lingoes 

-----:-
1 

and Roskam (Roskam and Llngoes, 1970). The b~sic lnput for the algorithm lS 

the dlssl~llaritles matrlx constructed from (4.6). The procedure seeks 

a configuratlon of pOInts such tha~ the interpolnd distances Eet~een 

the pOInts are a monotonlC function of thelr dissImllarity rneasures. 

The method obtalns a conflguratlon having the fewest: number of dlmen-

slons whlle stlll malntainlng the hlghest degree of monotonicity be-

tween Interpoint dlstances and dlssimilarity measures. The researcher 

can conflne the solutlon to as many or as few dimensions as he wlshes. 

\ • c 
Normally, as d~enslonallty decreases the degree of violation of the 

original dlssimilarlties measures increa1s'. Obviously~ it is possible 

tO,represent n pOInts in n - l dimeoslons wlthout any violatlon of 

monotonlclty. 

USlng l>!INISSA, an l.nterval scale will be constructed for 

1 

.,' 
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" 
~ 

both the revealed attract10n proportion~matrix and the stated attrac-

tion p~oportions matrlX. The solution will be confined to one dimen-
1 

sion because the data in both matrices exp~ess ~~ominance relatiùnship 

, 

between"pairs of row and column resorts and dominance judgements, by 

definition, occur on a unidimens10nal scale rather than in a multidimen-

~lonal space. Th1S un1dimensional sol'ution can be interpreted as re-

presentlhg an lnterva1 scale of site attractio~. 

The degree to which the derlved interval s,ales accurately 

reflect the data on which they are based éan be assessed by computing 
:.. , f 

Kruskal's stress Coefflc1ent (Kruskal, 1964a; 1964b). 

n 
SI y: 

l, j=l 
1jij 

( 
l' 

(d, 
1J ~n _ d, ) 2 L 

1J l.,j=l 
itj 

1/2 
d 2 

(4.7) 1.J 

where, SI Kruskal's stress Coefficient; 

cl . 
1J 

/\ 
d . 
1J 

the interpoint d1stance between 

site i and slte j in the conf1gura-

tlon produced; 

a real number monotone w1th the 

orig1nal d1.ssimilarity between site 

1. and slte j (from 4.6) such that 

~iJ > ~kl whenever 0ij > °kl;where 

d lS the origlnal dlssimllarity 
1J 

measure between site i and site J . 
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) 
The stress coefficient is the normalized residual variance 

from a monotone regresslon of conf1'guration interpoint distances and the 

orig1nal d1ssimilarities measures. Computing stress involves three 
J 

'steps. First, interpoint distances (d .) are systematically varied to 
1) 

compute a line of best fit between the distances and the original dis-

slrnllar1ties measures (a .. ). Second, monotonie transformations of the 
lJ 

~ ~ ~ 

distances tti, ,) are cornputed such that ,dl)' ~ dkl when di)' ~ dk1 " 
, 1J, . 

Fin-

ally, the ~ifferences betwceh the distances and the monotonie transforma-

tions (disparities) are computed~ Surnming aIl such differences provides 

a measure of raw stress which, when normallzed to accommodate uniform 

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

tlon presented above. 

Values of stress range bctween 0.0 and 1.0. Kruska1 sug-

gcsts the followlng evaluation of goodness-of-flt. 

TABLE 4.1 

Evaluation of Kruska1' s st'ress Coefficient 

.2 Poor 

.1 t'air 
'"'" " 

.05 Good 
t~~v' 

.025 Ex;-ellcnt 

.0 Perf'ect 

" 
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Explanation of the Attractlon Scales 

At the basis oC'the spatial decision-making process is a 

mental search conducted by each ind1v1dual to identify the one spatial 
o 

alternative from aIl thase available WhlCh offers him thè maximum amount 

of spatial utility. Since it is postulated that the attraction of a 
,. 

partlcular 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 arder ta accomplish this it is necessary to first sug-

gest candidate properties to 'be tested-and second, ta measure the oc-

currente of ,these candidate properties at each site. These steps of 

suggestion and measure~ent can be carried out by the researcher or the 

sk1cr. Hence, there are four possible combinations of suggestion and 

measurement available: 

" ., 

--1 

l. 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 skler measures. 

The first combination lS rejected for two reasons. Logis
>-..~-.-

t1cally, 1t was felt that an ®pen-ended questionnai,re necessary for 

suggestions would not be as successfully completed by sarnpled skiers 

as one wlth very deflnite quest1ons. Also, there is a strong possibi-

lit y that a skier might comblne a number of variables into one factpr 

and then score the factor. However, this factor m1ght appear very in-

\ .. 
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frequently because ether skiers might combine different variables. The 

second tombination 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 signific~nce. The third combination 

was rejected on the same argument. The f9urth combination was accepted 
~ 

~e basis that, w~th the aid of a preliminary questionn~ire to deter
( 

mine important in sîtu variables, it~provided the most viable 'logistical, 

methodological, 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~ 
• 

1 

tant in a decisiun of where to ski. There were eight responses in whieh 

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

list of the se site charaeteristics and the frequency with which they 

were cited. 

From this list crowding, vertiele drop, di~tance, priee, 

and number of slopes were selected to be ineluded in a questlonnaire 

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

. bl l t" . abl .' . \. h k' h d > 51 e exp ana ~ry varl e ln sltuatl0ns w, ere a 5 1er a only at~ 
~ J ,t 

tended one or two ski site'~ but wa~ familiar with an additional five 
J 

or six more. Consultatl0n with some expert skiers led to two addition-

al variables being ~dded: qu~lity of slopes and microclimate (a catch-

aIl for the general climatic conditions assoçiated with each resort). 

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

Table 4.3. 

.\ 

( 

/ 

; 
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• Table 4.2 
. 

A List of Candidate Site Characteristics 

and the Frequency of Mention 

Characteristic Frequency Cited 
" 

Crowding 6 

Vertical Drop 7 

Snow Making Equipm€nt 1 

Distance 8 

Tow Ticket Priee 8 

Number of ~lopes 3 

Size of Mountain 1 

Orientation to Sun 1 

Regional ClimatLc Conditions 1 

Apres-Ski, Activities .1 

Size of Resàrt 2 

G 

\ 

• 
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.. 

Final Site Characteristic List 
',' , ) .. 

Crowding 

Tow Ticket Priee 

Variety of Slopes (number and kind) 

Length of Runs ~ / 

Aceessibility (t e time ft 
..... ho e to the 

1 
" 

Familiarity 
:}-

( 

takes you to travel from your 
resor t) 

Quality of Slopes (for example, grooming, absence of iee, etc.) 
~ 

Miero-Climate (f9r e~amp~e, windiness bn slopes, temperature, exposure) 

( 
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Each skier surveyed was asked to indicate for those sites 

he was f~1liar witt. each site's score on the above e1ght variables. 

This was done on a scale of one to a hundred where one signifies a small 

amount of the var~able beidg scored and one hundred a large amount of the 

variable."- The f:tnal score for ea~h site on each of these variables l.S ~) 

assumed ta be an average of these individual scores, defl.ned by , 

= 

n 
L 

i==l 
(4.8) 

n 

where, gkj = the score of variable k at site j; 

iXkj ~ the ith person's scoring of variable 

k at si te ); 

n =. the number of people·scorinq valiable 

kat/site j. 

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

A statistlcal explanation of the dcrived scales of re-

vealed and stated attraction will be accompll.shed through standard step-

* Familiarity is dcfined in this study as the union of two groups of 

resorts for each individual: those resorts\where the individùal has skied, 

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

/. 

/ 
1 

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

form as lndlcated ln (1.5). This has an additive llnear forro. The de-

pendent variables wlll be taken as attraction scores for each site. In
~ 

dependent variables will be taken as the ~rceptual scores calculated 

according to (4.8). Through regressiQn, variables will be identlfled 
, 

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

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

used to calculate variable weights as defined by w, in (1.5). 
l 

Data 

From the ftbove di~cussion two,sets of data are necessary: 

one which relates to revealed and stated preferenèes of skiers for dif-

'ferent ski sites, and data reflecting skiers' perceived scores of re- . 

sorts on the eight slte variables. The stated preference data and the 

perceptual scores were obtained during the 1973 skiing season in Vermont. 

Skiers' at 23 of the 28 sites were randomly asked to flll out a qucs-

tlonnaire securing thlS information. Table 4.4 shows the nurnber of 

sklors sampled at each of the 23 resorts. These figures are lndlcatlve 

of the relative number of sklers at each of the sites. The-remalning 

flve sites were nbt surveyed for three reasons: sampllng was not al-

lowed; there was an lnadequate sample base; or the weekend during which 
1 

sampllng was supposed to take place was not representative of the gen
t, 

eral skllng conditions during ~hich the remainder of the data was col-

lected. Method~ for collectinq revealed preferenc~ information were 
~ 

discussed in Chapter 2 . 

/ 

o 
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Table 4.4 

The Nurnber of Skiers Sarnpled at 21 Ski Sites 

Site Number of Skiers Interviewed 

Bolton 
Bromley 
Burke 
Carinthia 
Glen Ellen 
Haystack 
Hogback 
Jay 
Ki1lington 
Mad River Glen 
Magic 
Maple Va lley 
Mount Snow 
Okemo 
Pico 
Pinnacle 
Prospec t 
Smuggler's Notch 
Stowe 
Stratton 
Sugarbush (partial sarnple) 

total 

25 
27 

_ 16 
10 
20 
16 
16 
27 
37 
20 
27 
13 
2.5 
32 
21 

7 
10 
28 
2S 
25 
14 

441 

f-

l 
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• Ta ensureoa representative sample, ~ll data were collected 

on weekends, since a weekend skier was felf tb be more representative of 

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

ly the same skiing cond1tions. 

S~ary 

This chapter has been designed to do two things: 

1. Acquaint the reader with the various techniques wh1ch 

) . 
~ will be used ta derive scales af site attraction, and 

explain thase scale~. 

2. Ta describe the data collected. 

The follawing chapters de scribe the analysis designed to tackle the pro-

b1em outlined in Chapter 1 . 

• • 
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Chapter 5 THE DERIVATION OF SITE 

ATTRACTION SCALES 

" 
In this chapter two scales of s~te attract~on w~ll bé con-

structed and will yield attraction measur€s for each site. As discussed 
, . 

earlier,-the two scales wl11 be constructed using different sources of 

information on the relative attraction of ski s~tes. The first scale 

1 
will be based on sk~ersf'rankings of sit~s. The second scale will be 

derived from the revealed prefere~ces of/skiers. 

Stated site Attraction 

Skiers were asked to rank aIl ski sites that they were 

familiar wi th in order of preference*', a~)lf aIl !:ates were equidistant 

from them. Henèe, each skier's ranking was decomposible into (n(n - 1)/2) 

comparisons of the ordinal utility of pairs of sltes. Slnce dJstancc 

had been held constant, each pair comparlson was a comparison of the 

attractlon values of each respective pa~r of s~tes. 

These pair comparisons of attraction values are aggrcgâted 

_ by incremehting a comparison ma trix in which eélch cell refers to the 

nurnber of times the row site (1) was 1nferred ta be more attractivè th an 

the column slte (j). Each time a pair comparison of the form A, > A, 
~ J 

* The word preference was used ln the qu~stionnalre since lt was 

felt to have wider exposure thap the word utility . 

Q 
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15 made the (lJ)th cell of the compar1son matr1x is 1ncremented by one. 

Each cell in the comparison matr1x can be expressed as a 

proport1on of timcs the row slte was judged more attractlve than the 

column sltes. In th15 study 363 sk~ers ranked ski resorts on the basis 

of preference. The proportlons matrix constructed from these rankings 

lS prescnted ln Table 5.1. 

\ , 

The value -9.9 indicates that no comparison r 
were made of that pair of Sl~es. This c~ndit1on can arise from the ~ 

situatLon where neither of the resorts was ever rankcd by any Skl~-
/ 

Table 5.2 shows a matrix reflectLng the number of t1mes 

any row and colt;mn pélir wer'e compared. ThlS matrLx gives 'sorne lnd1ca-

" ... 
t10n as to the sample Slze upon which cach proport1ons score lS based . 

Certaln 1nferences can be c1rdwn from t.hesf> proporélons 

scores for dJffcrent pairs of sltes. Any attrdction proportIon can 

\ 
rdnge bptween 1.0 and 0.0. A cclI with the value of 1.0 signlflcs 

thdt the row ski s~te is alwélys regarc1ed aS more attract1ve than the 

co·lumrPskl slte; conversely, 0.0 me ans that a row slte 15 always re-

garded a~ less attractive than lhe column si te. Only 13 percf'nt of 

th~ proportions matr1x (Tahlle 5.1) contalns cells whose values are 

either 1.0 or 0.0. In the renlain(ng ccll s sk.l~rs were never ,completely 
.. ,..l" 

conslstent w1th one another ln thelr judgements of the attract10n of 
\ 

pC:llrs of, sltes. 

ThlS Jncons1stenèy can arlse from two sources. Flrst, and 

most Obvlously, 1ncons1stency between lndlv1duals can arlse from lnter-
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Table 5.1 

Proportions ~trix, Stated Attraction 

'" -.." 

,/ 
\ 

.' 'e 
" 

1 2 3 4 ~ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2"4 25 26 • 27 

.JO 

1. 
2. 0.65 
3. 0.78 0.53 ~ 

4.-9.~0 oj(cjOO 
5.-9.90 0.29 Q:OO 1.Oqu ~ 

GYen Ellen 6. 0.76 0.6Z d.30-9.~ 0.86 
Haystack 7. 0.25 0.32 ~.20 0.67 0:68 0.23 

Hogback 8. ~.OO 0.25 0 00 1.00 0.47 0.13 0.49 • 
• Jay 9 0.81 0.69 0.45-9.90 1.00 0.54 0.78 0.86 

Ki1hngton 10. 0.73 0.67 0,36 l.00 0,.85 Q.52 0.80 0.82 0.48 q 

Mad R~ver Glen Il. 0.68 0.69 0.58 1.00 0.75 0.56 0.75 0.63 0.57 0.61 
-: 

MagIC 12. -b.b5 0.50 0.17-9.90 0.610.37 0.68 0.82 0.33 0.35 O.~ - ' 
~ Maple Valley 13. 0 20 0.3~ 0.00 1.00 0.63 0 50 0.35 0.20 0.25 0.13 O.~O 0.00 -

Mtddlebury 14. 0.43 0.50 0.31-9.90-9.90 0.25 0.38 b.oO 0.4) 0.39 0.1~ 0.50 0.50 
Mt~ Ascutney 15. O.~O 0.32 0.00- .90 0.00 0.19 0 55 0.50 0 22 0.26 0.29 0.30,1.00 0.50 

Mount Snow ~6 0.58 0.47 l 1.00 0.71 0.48 0.75 0.77 0.280 24 0.31 0.50 0.92 0.52 0.58 
Mt. Tom 17. 0.00 .21 0.43-9.90 0.71 0:10 a 46 0.50 0.15 0.09 0.17 0.15 0.45 0.50 0.00 0.20 

Norwich UnIversIty 18. 0 30 0.20 0 00-9.90, L.OO 0.00-9.90 0.00 0.17 0,00 a 13 a 00-9~90 0.00 0:00 0.10 0.40 '
Okemo J9~ 0.43 0.51 0.15 1.00 0.80 0.36 0<73 0.76 0.18 0.38 0.33 0.59 0.73 0.47 0.53 0.53 0.82 1.00 

PICO 20.-0.60 0.66 0 29 1.00 0~63 0.45 0.58 0 81 0.32 b 35 0.35 0.50 1.00 0.64 0.710.51 0.80 1.00 0.62 
pLnnacle 21. 0.50 l 00 0.50-9.90-9.90 0.50-9.90-9 90 0.50 0.50 0 5~-9.90-9 90 0 33 1.00 1.00 l 00 0.67 1.CO 0.80 

--"''''''-''~''' 

prospect 22.-9 90 0.23 0.50-9.90 0.5~0.40 0.50 0.83 a 25 0.20 0.25 0.29 0.00 0 50 0.67 0.38 O.ot 1.00 O.OG 0.33-9.90 .' 
• Smuggler's Notch 23. 0.71 0.69 0.40-9.90 0 80 0.59 0.73 U.88 0.39 0 41 0.45 0.68 0 00 0.82 0 77 0 67 1.00-1.00 0.54 0.57 1.00 0.67 

Sonneberg 24.'0.00 0.00-9 ~0-9.90 000 0.00 0.00-9 90-9.90 0.00 0 00 0 00-9 90-9.90 1.00 0.00-9.90-9.90 1.00 0.00-9.90-9.90 1.00 
Stowe. 25. 0.80 0.81 0.59 1 00 0.77 0.81 0.81 0.91 a tO 0 64 0.63 0 84 0.80 0 84 0.82 0.77 0.97 0.94 0.80 0.74 1.00 1.00 0.77 

Stratton 26.0.680,64 0.4l 1.00 0.820.460.71 0.81 0 430.380.44 0.59 0.88 0.~9 0.71 a 64 0.86 0.71 0.61 0 62 0.50 0.82,0.46 
Sugarbush 27. 0.83 0.77 0.50 1.00 0.67 0.62 0.83 0.68 0.62 0 52 0 47 0.82 1.00 0 84 0.89 0.65 0.92 0.87 0.h7 0.70 0.63 0.57 0.62 

SUI~ide SIX 28. 0.50 0.33 0.00-9.9--9.90 D.22 a 25 0.00 0.14 0.40 0.18 0 17-9.90 0.20 0.38 0.31 0.33 0.67 0.40 0 25 O.,~ 0.33 0.00 

'" 
,. 

J, -, 

" c; 

o' 

-..--J~ o l r 
~ ~v..l' 
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1.00 
1.00 0.25 
1.00 0.26 0.56 
1.00 0.00 Ol29 

" 

0.08 

• 
? 

28 

1 

-1 
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"- 1 2 3 4 5 6 
II 

Bolton 1. 
Broml~y 2. 23 

Burke 3. 9 15 r 
Burrington Hill 4. 0 3 1 

Carlnth1.8 5. 0 21 3" .J 
Glen Ellen 6. 38 7't, 23 \1 7 

Haystack 7. 8 76 5 '3 19 31 
Hogback -8. 3 36 4 5 15 8 

Jay - 9. j2 .51 29 0 3 65 
KiÙlngton 10. I..S 156 33 -3 20 129 

Mad Rlver G1èn 11. 34 74 19 1 8 105 
Maglc 12. 8 76 6 0 9. 35 

Maple Va lley _3. 5 20 4 3 8 2 
Mtddlebury 14. 14 16 9 0 ,0 32 

Mt. Ascutney 15 5 19 4 Q l 16 
Mount Snow 16. _,33 150 24 5 24 100 

Mt. T~ 17. 8 38 7 0 7 20 
~rwich Un~verslty 151· 10 5 4 0 l 12 

Okemo 19. 14 65 13 3 5 44 
PHO 20. 20 70 14 1 8 62 , 

·PlnnaC le 21. 4 1 4 0 0 6 
Prospect 22. 0 13 2 0 4 5 

Smuggler' s Notch 23. 34 48 15 0 5 63 
Sonnebe,rg 24. 1 1 0 0 1 2 

'Stowe 25. 55 137 32 4 22 123 
Stratton 26. 25 137 1q 3 22 79 

Sugarbush 27. 36 9B lB l 9 114 
Suinde SIX 28. 6 9 5 o >{' 0 9 

" 

'" 

'\;; -----

>~ 

~ 

Table 5.2 

Sample Slze Matrtx, Stated Attraction 

7 8 9 10 11 12 13 14 15 16 17 

'" .( 

41 
27 7 
84 40 84 
32 '16 56 119 
'41 "17 21 71 34 
1:7, ,l5 

"" 
24 5 9 t 

8 4 21 38 25 8 2 
11 12 9 27 14 10 3 ~~ -r 
95 52 E.9 206 95 68 24 2j 24 ~ 

>26 'ii8 13 44 18 13 11 7 44 
0 l 6 14 IS 5 0 7 2 10 5 

33 25 22 90 46 34 15 19 15 76 22 
36 16 41 110 51 38 10 22 11 82 15 

0 0 2 8 6 0 0 6 1 1 2 
8 6 4 10 4 7 2 3 13 1 

26 8 51 79 55 19 1 17 13 66 7 
1 0 0 1 2 1 0 0 1 2 0 

72 35 91 209 122 58 20 - 37 22 186 36 
77 42 49 154 81 74 24 17 17 154 37 
42 19 68 156 107 44 3 ,31 lB 133 25 

4 4 7 15 11 6 Ct:. 8 13 3 

... 
i' 

) 

/\:1 

18 19 29 21 22 23 204 ... 
p 

.... ct! 

4 
4 47 
6 3 5 
1 2 3 0 
4 24 37 1 3" 

11 a 1 1 a 0 
17 75 91 8 8 98 

7 67 65 2 11 48 
15 49 57 B 7 63 

3 5 8 3 3 6 

.. 

• .. 
~ 

-' 

25 '- 26 27 28 

-.J 
rv-

"-., 

1 
1 144 
2 156 105 
1 12 7 13 

<i 

'" 
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personal differences in skiers' preferences for different- cambinations 

of site variables. For eX?ffiple, sorne skiers may prefer long runs and 

high quality hills whereas other skier~ may simply prefer a lack of 

crowding. Such d1fferences would presumably change attraction ranklngs 

for_d1fferent 1ndividuals. A second, but less obv1ous source of 1ncon-

sistency cornes at the intrapersonal level, specifically, from skiers' 

~inability to accurately discriminate between ski sites whose attraètion 

values 
" \ , 

are very c~pse on a unidimensional scale of attraction. For e)x-

tthere may be two sites whose scores are very close; some skier 
o • 

ample, 

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

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

ences become more appare1 . ------greate,r ~onsistency in ]udgements should 
~ ~ 

• .f 
-- J. 

"'", occ~ 
1 

In constructing the comparisons rna~rix these individual 

• differences in preference and perception are smoothed over to allow the 
~ 

construction of an average attraction scale. T~us r~oportion 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-

signing attraction values to sites or the sam~ discrimination between 

very similar sites. ' 

It 1s the vurpose of this anaJysis to derive a scale of 

attraction from data in the pf~por~ions matrix. Thus, .it is of interest 

to examine the me~ic $tructure_of the proportions matrix presented in 

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

• t- ( 
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havi or and if, in choice behavior, people are actually responding to tbe 
....... 

attraction they per~eive ski resorts to have, it wonld be expected that 

each ski resort could be ranked on the basis ,of its attraction such that D 

aIl resorts with Ipsser amounts of attraction would be ranked lo'.Ver than 

itself. Th~s property associated wlth placlng a resort in a ranklng of 

other resorts such that the attraction proportions ol the resort are 

greater than .5 for those r~sorts ranked lower than itself and ,less than 

" 
.5 for aIl resorts ranked higher than itself i"s descr~bed as a transi.", '. 

tive relationship. 

If a small degree of intransitivity occurs in the propor-

tions matrix it suggests that aIl individuals have specified the same 

general attraction function and that this simple attraction function 

t~ can be represented by a single scale. However, if a large number of in-

transitivities occur, it suggests that a number of different attractlon 

functions have been aggregated in constructing the comparison matrlX. 
~ 

In this case~t would be necessary to derjve more th an one'attraction 

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

determine ;he degree of ~?transitivtty' contained in the proportlons ma-

trix. -

The smalles"t number of ski sites in which intransitive re-

lations can occur is three ((for example, Pjk > Pkl ,> Plj ' where Pjk is 

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

members of one of these triplets are intransitively related they are 
'\""}~ 

\ 

J 
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termed a circular triade The more circular triads that are observed 

in the proportions matrix the further the-matrix departs from being ex-
-( , 
; 

planable br Al single attraction function. The number of observed cir-

cular triads cari be expresscd as a percentage of the total numbcr of 

triads.of the 28 ski sites. In the proportions matr~x in Table 5.1, only 

1.8 percent of aIl possible triads were observed to be circular. This 

small degree of intransitivity suggests that the proportions matrix has 

a st~ong ordinal stxucture • 

Derivation of an Ordinal Stated Attraction Sc?le 
~ 

An ordinal attractioll scale can be constructed us~ng infor';;' 

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

by Ewing (Ewing, 1971, pp., 98-99), used in PCPA derives a rank positiofi 

for each'site by summing aIl proportions values for eacn site. Because 

the method would naturally place sites with m~ss~ng data ceils low in 

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

relative rankings for those two sitès from only sites which they havè 

"-cornmofi proportion scores for. .. 

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 }<illington are the more attractive 
~ f 1'('11 

resorts, whereas, smaller resorbs such as Carinthia, H09bacLï 1 and M~t''/, 

Tom are less attractive resoras. 

\ 

, . 
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Table 5.3 ., 

Ordinal Stated Attrpction Scale 

Rank Resort 

Most Attractive 1 Stowe 
2 Burke 
3 Sugarbush 
4 Jay ~ 

5 P1nnacle 
6 Killington " 
7 Mad River Glen 
8 Glen EBen 
9 .Strat ton 

10 Smuggler's Notch 
11 Pico" 
12 Magic 
13 Mount Snow 

~ 14 Brom1ey 
15 Bolton 
16 Okemo 
17 Midd1ebury 
18 Haystack 
19 Mt. Ascutney 
20 Prospect 
21 Maple Valley 
22 Hogback 
23 Carinthia ,,~ 

24 Mt. Tom 
25 Suicide Six 1) 

26 Sonneberg 
27 Norwich Unjverqity • Least Attractive 28 Bun ington Hi 11 

- . 

• " 

o 
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Derivation of an Interval Stated Attraction Scale . , 
An interval attraction scale is constructed using ,the pro-

port1ons ~~~rix information. It i5 necessary ~o convert the proport1cns 

matrij to a d1ssim1lar1t1es matr1x u~ing the formula g1ven 1n (4.6). 

HOWj1er, before this conversion can be made, certain modificat10ns must 

be,made in the original proportions matrix to ensure that a meaningful 

scale i5 obtained. 

The first modification is to remove as many missing data 

cells as possible without substantially lowering the amount of informa-

tion in the resu1ting matrix. Upon c~oseF-ifispection of the proportions 
o 

matrix (Table 5.1) it is clear that most missing data cells (those having 

a value of -9.9) are associated with a few~resorts; namely, Burrington 
" 

,-
Hill, Norwich University Ski Area, Prospect, Pinnacle, and Sonneburg. 

'By ~~oving these rows and colurnns fr~rn the proportions rnatrlx the a-
.-" 

mount of missing data, is decreased substantially while the amount of 

information lost is kept at a minimum. J 

. l ,-, j 

~ A s;cond'~~fiCâ~ion 1s to ~emove those rows whose pro

portions scor~ave ~én determined on the basis of a very srn~ll sample 
--.,--/ 

size. This mod1fication is especüïlly necessary for those srnall ski 
" 

sites wh~ch were sampl~~ but have proportions scores bftsed on a very 

.----------J 

~all number of judgements. In thes~, çases-fhe proport~ons scores are 
\, --' 
probably not based on a comparison Qf attr~ction values by skiers ~ . 

-, - - ------------
, ------ ' different sites but rather a comparison of attraction .. yallles by, ski ers 

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

" 

o 1 

\ 
\ 

/ 
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{ , -. ' i h t scores may very weIl be overestl.mated. In,_ cases w ere resorts weren t 

s~pled and the~r proportions scores are based on a smail sample ~~ ~f 

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

bably occur. However, there -lS no way to prevent this. 

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

pIed and,both having proportion scores based on a small number of judge-

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

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

sorts. The dissimilarities matrix is presanted in Table 5.4. 

This dissimilarities matrix is used as input for SSA-I. A 
. 

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

in Table 5.5. The scale can be interpreted ,as -an interv.al site attrac-

tion scale for the ~3 ski h~ils. The goodness of fit measure, Kruskal's 

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

residual variance from the regression of configuration interpoint dis-

tances and input dissimilarities m~asures. 

The large residual, departure from monotonicity might Iead 
~ 

one to sUspect that the algorithm has~not beeu able to reliably produce 

a spatial representation of the numeric~1 structure in the dissiml.lari-

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

'''l-
r,easons. 

\ - .... 
\. ( 

) 

First, K{Uskal's Stress Coefficient does not necessarily 

measure how wcll a scalang algorithm, su~h as'SSA-l, has produced a 

" 

{ 
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Tabl-e 5.4 -Dlssimiliarities Matrix, Stated Attractlon 

~ 
9 10 Il 12 13 14 15 16 Y7 18 19 20 21 22 23 8 l 2 4 6· 7 3 5 

< Bolton l. 
Brom1ey 2. 0.15 

Burke 3 . .0.28 0.03 
Carinthia 4 •. 0.11 0.21 0.50 

Glen Ellen 5. 0.26 0.12 0.20 0.36 
Haystack 6. 0.25 0.18 0.30 0.18 0:27 
HO~b~ck 7: 0.50 0.25 0.50 0.03 0.37 0.01 

Jay 8.~.31 0.19 0.05 0.50 0.04 0.28 0.36 
Killlngton 9. 0.23 0.17 0.14 0.35 0.02 0.30 0.32 0.02 

Mad Rlver Glen la. 0.18 0.19 0.08 0 25 0.06 0.25 0.13 0.07 0.11 

ri 

Haglc Il. 0.250 00 0,33 0.1.7 0 0.13 0.18 0.32 0.17 0.15 0.24 
Maple Valley 12. 0.30 0.20 0.50 0.13 0.00 0.15 0 30 0 25 0.37 0.10 0.50 

Hlddlebury 13. 0~7 0.00 0.17 0.03 0.25 0.12 0.50 0.07 0.11 0.34 0.00 0.00 
Mt. Ascutney 14. 0~30 0.18 0,5~ 0.50 0.31 0.05 0 00 0.28 0.24 0.21 0.20 0.50 0.00 

Mount Snow ,15, 0.08 0.03 0\29 0.21 0.02 0.25 0.27 ~.22 0.26 0.19 0.00 0.42 0.02 0.08 
Mt. To~ 16. 0.50 0 29 0.07 0.21 0.40 0.04 0.00 0.35 0.41 0.33 0.35 0.05 0.00 0.50 0.30 

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

~ 

~P1CO 18. 0.10 0.16 0.21 0.13 0.05 0.08 0.31 ~.18 0.15 0 15 0.00 0.50 0.14 0.23 0:01 0.30 0.12 
Smuggler's Not;ch 19. 0.21 0.19 0 10 0.30 0.09 0.23 0.38. 0.11 0.09 0.05 0.18 0.50 0.32 0.2i 0.17 0 50 0.04 0.07 

Stowe 20. 0.30 0.31 0.09 0.27 a 31 a 31 0.41 0.20 a 14 0.13 0 34 0.30 0.34 0.32 0.27 0.47 0.30 0.24 0.27 
Stratton 21. 0.18 0 14 0.08 0 32 0.04 a 21 0.31 0.07 0.12 0.06 0.09 a 380.09 0.21 0.14 0.36 0.11 0.12 0.04 0.25 

Sugarbus,h 22. 0 33'0.Q7 0.00 a u'1l.12 0.33 0.18 0.12 0.02 0.03 ()'.32 0,50 0.3/, 0 39 0.15 0.420,17 0.20 0.12 0.24 
SuiClde SlX. 23. 0.00 0.17 0.'50 0.18 0.28 0 25 a 50 ~ 36 0 10 0.32 0.33 0.07 0.30' 0.12 0.19 0.17 0 10 D.2? 0.50 0.50 

0.06 
0.21 0.42 

... 
~ 

.". 

• 
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Table 5.5 

Interval Stated Attraction Scale 

• Most Attractive 

Least At~ractiv~ 

Attraction 
Value 

100.00 
85.35 
73.82 
62.63 
59.25 

_~}O. 71 
43.04 
37.70 
35.37 
17.38 
11.24 
9.46 
5.60 

-0.47 
-4.89 

-20. ] 8 
-30.50 
-46.32 
-63.33 
-69.87 
-88.10 
:;-97.36 

-100.00 
~. ' 

Resort 

Stowe 
Burke 
Sugarbush 
Smugg1èr's Notch 
Jay 
Ki J lington 
Mad River Glen 
Stratton 
Glen Ellen 

-Pico 
Bolton 
Magic 
Mount Snow 
Bromely 
okemo 
Middlebury 
Mt. Ascutney 
Haystack 
Suicide Six 1 

Carintfiia 
Maple Valley 
Hogback 
Mt. Tom 

, 
" 

'Kruskal's Str~ss Coefficient: 0.368 

/ 

,. ' 
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/ 
Spatid~ represcntation of the dissimilarities data: In one study, ' 

~ 

Sh~man and Young (Sherman and Young, 1968) examine hOvl wùll a scaling 

• 
algorithm could reconstruct a known configuration whGn the rank order 

of error-preturbed Lnterpoint distances were used aS,input instead of 

\ 

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

examined the se1O'6'1 tivity of Kruskal' s Stress Coefflcient to different 

numbers of conflg~ation points and amount of error in'the interpolnt 

dl.stances. 20 tw~-dimensional configurations were constructed from 

various comblna~10ns' of number of pOl.nts and amounts of error. For each 

configuration the!prOduct-moment correlation between the~n(n - 1)/2 dlS

tances in the true configuratlon and those in the reconstructed config-

ura tion \ ... as computed to' determine the dègree 0:6. metric. reconstruction 

of the true èonfiguration. Kruska~'s Stress Coefflcient was also com-

put~d to dete~ine the deqree of ~odness-of-fit of the nonmetrjc model 

to the error-preturbed distances. In one of the cases, ,distances wer~ 
< ., 

dl.storted between 30 points by about one-quarter of their total amoUnt. 

'" Kruskal's Stress Coefflclent was .2207 suggestlng a poor rècovery using 

Kruskal's own crlteria outllned in Table 4.1. ,However, the product-

moment correlation between interpoint dlstaqces in the true conflgura-

tion and the configuratlon derived under these cir'cumstimces was .9512" 

indlcating that the algorithm was able to recover'the metric properties 
1 

, 
of the structure underlYlng the error~perturbed data. What this seems 

to indicate is that v/hile stress may be moderately high' it does not 

neccssarily imply poor recovery when a large number of points are in-
& , 

volved and/or(~here- is error associated wlth the input data. Further-

.' 

f 
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more, lt should be noted that these results are [rom a two-dlmensional 

conflqura t~on i a one-dtimensi onal solutIon would presumabl~ have grcùter 

stres,S associatcd with lt. Thus, the measure of stress from the stated 

attri}ctlon scale, while moderately hlgh, is not a necessary ] it(llcat~on 

of poor recovery s~nce 23 pOints are involved, the input mei}sures con-

taln il reasonable amount of error from lnconslstent judgements, and the 

solution is unidlmenslonal. 

o 

A second pOlnt related ta the overall guality of the de-

rived configuration lS that the solution 15 interpretable. Shepard 

(Shepard~1972) has suqgested interpretabillty as a relevant considera-

tlon in determinlng and assess~ng dimensionality. There is little doubt 

, 
that the ~erived scale has an intu~t~vely approprlate structure. How~ 

ever, the ex~ct nature of this structure wlii be dlscussed later. 

, 
~he ski resorts' positions on the ordlnal scale have been 

very weIl preserved on the Intel~al scale. Spearwftn's Rank Correlation 

Coefficlent computed between the two sc ales is .968. This lS slgnifl-

cant at the .005.probability level. 

As stated above th~s scale 5eems to have an Intqitively 
\ ' 

appropriatç structure. Thè large, weIl developed resorts such as Stowé:' .. 
Sugarbush, Killington, Jay and Smuggler's Notch have relatively ~~gh at-

<, 

traction values. Slightly smaller, southern resorts such as Bromley', 

Magic, and Okemo have moderate attr'actlOfl values. Flnally, the small, 

-
less developed hl Ils like Hogback, Mt. To!!', and Maple Valley have the 

--r)/ 

, ' 

,.,-



-, -

• 

• 

rI 

- 83 -

" lowest attraction scores. 
.. . 

The accuracy of the scale, it must be remembered, is highly 

dependent on indIvlduals' abI1Ities te successfully filter out the~ef-

fect of distance in their preferential judgerncnts. rf not, the derived .. 
" 

sfale would not orly reflect sIte attraction but sane effect of the spa-, 

tial arra?gement of skiers and ski sites. 

It is of interest, then, to assess the extent to wh~ch the 

final scale is free of spatIal bias. If the final attractIon values 
b 

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 res~t's accessIbility. Because a~sslbilIty is positi~ely re

~ 

lated to utility o~ preference, it would be expected that there should 

be a positive relationsh1p between accessibility scores for a resort 

and its derIv~d attractIon value. 
1 

The simglest way b9 assess this~relationshlp 1S, through 

~orrelati~n ~nalysis. At the aggregate level the coeffIcient of de tcr

mlnati9n between sites' average accessibility scores, as scored by 

skicrs, and their derivcd' attractIon values is -.807. ThIS indicates 

tha~ there iS;/r19 inve;se"relaticnshIp betweçn accessibil~ty and 

attraction scores. 

r 
The correlation of aspects of human behavior occuring at 

the individual level but be~ measured at the aggregate level may be 

spurious (RobInson, 1950). In an atternpt to minimize such ec~logical 

.J 
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' .. ~- \ 
correlatlon, t~s relationship is again tested but at the individua1 

" 
l '\ 

level. Skiers were asked to score each rèsort on its degree of accessi~ , 

bility. 1798 accE>ss~~i1ity scores were. col,lected for"the 26 resorts. 
'. 

Each accesslblllty score for a resort was qlven the correspondlng attrac-

tlon value' for tha~ ~esort. The a~tractlon values were then regressed 

against the accessib1.lity score,s. 
1 2 

The value of r for this regression 
1 

was -. 09 su~gestlng anJ almost nonex~stent relatlonsrylp bctwëen ·"'the de-

rived attraction scores and ind1.vidua1 site accessibl1i~y scores. It 

, ., 
can be concluded from thlS test that the attractlon scores àre reasonably 

free of detecta11e spatial b1.as. 

e 1 
The General Nat~re of the 5tated Attraction Scale 

interestlng. 

The positions' ot ski hills on the à tt~action scale :s very ~ 

In gencral, those s1.tes:w1.th the largest'h1.11s have hig~ \ 

site attract1.on. '1'hls is the case with stowa, Sugarbush, Klllington 

and Smuggler's Notch. Smaller h1.l1s'like Mt. Tom, Hogback: and M~le ''''''''''' 

Valley have low attraction "valueL S1.tes with a high degree of' develop
~ ... 

ment, i. e. , "many slopes ~nd tows,' large chalets, • etc., have lllgh ~t trac-

'. tian values. ClTwO notahle cxcept1.ons are Burke, havlJ1g moderate develop-

ment but high attr<:l;ction, a~· Mt. Snow which has the <lljt'eJ'tcst amount. of 
,J , 

.. 
aevelopment in ~)oth skilng ~nd 'nonsküng éJ'ctlvit;l-es' of any Vermont 1'c-

j 

sorJ;:, but only modcrate attr'act.ion. 

~ 
Northern ski areas tend ta have highe1' attractïon values 

~ 
1--' 

than more southern resorts wh~ch tend to have moderate to low attractie~ 
1 

values. Such locational ,character l stics have a cruclùl bearing on the 
, 4 

" 

• " 
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~ 

mu ch more accessible to the New York-Connecticut-Massachusetts ski mar-

ket than more northern resorts. 

</ 
Resorts which were not surveyed tend ta have moderate to 

low attraction values. Th1s is the case w1th Middlebury, Ascutney, 

Suicide Six and Mt. 'Torn. This is to be expected since sk1ers who would 

presurnably judge these rites to have hlgher attraction would be those 

skiers at the resorts and the preferences of these skiers coutd not.be_ 

fjarnpled. 

R~ealcd site Attraction 
.,! 

A ~cale of attraction has been produced using the stated 

preferences of skiers for ski sites. A second scale of site attraction 

can be constructed uS1ng the revealed preferences of skiers for ski 

'sites. The method us~d in this sectlon of the analysls lS the Ross 

met-hud rliscussed earlier. D1SCUSSlon wJ.ll concentra te on three pOlnt.s: 

various assurnptions made by the Ross metnod and the sensitlvity of de-

rived attraction scales to these assurnptionsi distance constraints 

p~aced on allowable revealed preferences'and their effe~ on derived 

attraction scales; and, finalJy, the derivatlon of ordlnal and lntcrval 

attractlon scales. 

Assurnptions of the Ross Method 
(t 

The Ross method makes two assumPtion~-whlch appear to be 

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

') 

: 
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~ 

of this seetlon to assess the extent to which such vIolatIons would af-
________ . ____ 1 

feet sCilles of attrdctIon derIved by the method. 

Flrst 1 the method assumes that a skIer can accurately dlS-

crImInate between 

tive SkI resorts, 

the dlfferencc 15 

dIfferences ln the dIstances from hI5 home to alterna

,rrespect,ve ~he amount of d,rfe,encc.~'In many cases 
- , 

". 

very qreat and Inaccuracy would rarely oc ,-. However, 

thcrc dre SItuatIons where the dIffcrences are very sffi,ül and inaccnrate 

judgements may occur often. Fo~ple, il skier can tell" that il re-

sort la ml les from hlS honte is closer- thcln a resort 100 mIles from h1S 

home. It wou]d be mueh harder for thùt skIer to accurately judge il re-

sort <)9 InLles aWé1y as b 0 1nq closer than a resort 100 l'nIes away. If a 

lt belng lr.:ss attractlve th an a more di~otanlly ehosen alternative would 

be erronC'ouo>, ~nn<:c the sk1.cr would not, 

more travcl effort for more attraction. 

'1'0 aIl CVlate thlS posslbl.e source of error, the compar1son 

of attractIon values are m3dc on l y between resorts Whl ch are "notlccably 

clos(~r'" to a skl(~r's orlg1n than the slte he has chosen. The amount of 

distClnl_e whlch places al tcrnal.lVe rcsorts not1ceClbly closer to Cl skl cr 

is expressr.:d as Cl porcf'ntaqe of the total dIstance the skIer travels 

to the SJte he chooses. Th1S aIllount of distClnce lS refcrrcd to as Cl 

"lust notlccilblc dIffcrence" (JNDj of d1.st,mce and lS given a value of 

] 0 perc.cnt ln thi s study. Under such con~,tralnts, pllir-compar ison 1nfor-

miltion 15 used only if the Slto chosen 15 <lt lcast 10 percent further 

) 

" 
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th~n un~hosen sJtes. 

--- -- ~ '- -. ------- ---

A second assl.t!:tp.t1~m of the mcthod lS that a skler has com
• • .'P. ' (' 

~ ., 
plet.<,' kno'.vledqc of lnLcr'l,Cnlnq opportunl t l~S bctwef'n hl/l1,se l f and the 

~ , 
chosen slte. From thlS ass~tlon aIl lntervenlnq sites are lnferred 

lC's s attrac tlve Slncc the ~kler "knew of them" yet plected to choose a 

more chstant SltC. Thl~ dSSUIDI-,clon, whi1c violatecl Jn certain individual 

caSC'f~, can be supported at the aggregate level. Certainly every person 
1 • 

doos n' t have p'erfcct knowledge of aIl lntcrvcning opport,unltlcs. 'l'hls 

knowledge varies from lndlVldual ta Indlvldudl and lS related to skilng 

experlence, inforI'1d tlon flelds, etc. Whenever such a persan doesn' t 

know he has passed il Slto, the slte shopld not be lnferred lcss attrac

t,ve s.nec the pers,,~cver actua lly comp"rcd tl", site' s utih ty to 

another's. On the 'other han(l, the dssurnp"llan scems ta have sorne sup-

port. If Cl person has passed the slte by, there 15 a good chance that ~\ 

hlS not knowlnq of the SIte lS relatod "lo It h~vJng a lower attractIon 

value than other sltes Wl11Ch he doos know~ In fact'Ilt seoms plausible 

tha"l there lS a stronq corrclatlon between a resort's exposurc to skiQrs 

and lts attractIon. Under thesc clrcurnstances the Inference made uSlng 

the Ross method i5 correct and, as more people are sampled, indlvldual 

exceptIons to the proposed reiationshlp between attractlon and knowlcdge 

'" havp Increaslngly Jess slgnificance on the final mpasures. 
c' 

The cffcct of derlvlng attractlon scales whcn Incorporating 

thcsc t'viO concepts of JND and hnowlng of Interveninq opportuni ties was 

test Cd uSlng lnforrnat~on gathercd in the questIonnaire survcy descrlhed .. ~ 

. - -

\ 
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in Chapter 4. Each skier interviewed was asked to give his h~e town 

and 11st those Vermont ski sites that he was famlliar with. The site 
--- ,- ------ - -----

where he was J.ntervievled was assumed to be hlS preferred SIte. A scale 
...... 

of attractlon was derlved uS1ng the or1glTl and revc(lled preference 1n-

formatIon. T,hlS first scale assumes perfect dlSCrlnJnatlon of dIstance 

dlfferences (l.e. no JND) and perfect knowledge of aIl intervenlng op-

Eortunlties. A second scale was derlved wlth a 10 percent JND 

in whlch palr comparison informatIon was used only if the SIte 

chosen was at least 10 percent further than the unchosen sltes. Flnally, 

a sc ale was derived with the same 10 perCen~JND requirement and with 

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

tractlve than a chosen site if the skier had prlor knowledge of Its 

existence. Kendall's Rank CorrelatIon Coefficlents were computed for 

" 
each paIr of scales. Th~'se are presented in Table 5.6. \ The posltlons 

of the resorts on the thrce seales are shown in Table 5.7. 

The result of thlS analysis shows that none of the assump
..., 

tians cause seales to deviatû greatly. As would be expeSied" the JND 

and knowledge requirements cause less comparlsons to Le allowed. The 

,JND crI tor1on af fccts resorls havJ ng the same qcnera l spat1al rosi l.ions 

relatIve t~ the sample. For example, Smuggler's Notch, Jay, stowp, 

L' 
and Burke have the 5ame approxünate locations relative to most of the 

sampled sk1crs who come from New York, Massachusetts, and Connecticut. 

without a JND requlrement Burke is the least attractive of the group. 

ThlS ranking may slmply be rclated to the plausible situatlon that Burke 

" 

. , 



• 
l , 

• 

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

- 89 -

Table 5.6 

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

Kendall's Rank Correlation Coeff~Clents for Pa~rs of 
Attract~on Scales produced Vnder D~fferent Behavioral Constraints 

o 
no cons tra~n lb 

JND constra~nts 

with JND 
and Knowledge 

constra~ntc; 

J 

1 
( 

" 

no 
C Qn s t rai n t s • 

\ 

w~ th .JND 
constra~nts 

".869 

with JND and 
Knowledge 
constraints 

.726 

.838 

• 

" 

------- - / --~-------------------------------___1 

y 
\~ 

\ 
.\ 

\ 

1" 

\ 
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Table ?7 

Resort POSIt10ns on 3 Attraction S'caïes 'produced 
Under D1fferent Rehavioral Constralnts 

li\' 
'with JND 

Resort no constraints constraints 

Bolton 5 6 
Bromley 9 -8 
Burke_ 4 1 
Carinthia 17 15 
Glen Ellen 6 5 
Haystack 16 17 
Hogback 21 21 
Jay 2 3 
Ki Hington 11 10 
Mad River Glen 7 9 
Magic 10 7 
Maple Valley 19 20 
Mount Snqw 15 16 
Qkemo 13 12 
Pico li 

---~---
11 

Plnnacle 20 19 
Prospect l'~ 18 
Smugg1er's Notch 1 2 
Stowe 3 il 
Stratton 14 14 
Sugarbush 8 13 

,', 

- ' . 

'. 

W1 th JND and 
" Knowledge 
canstralnts 

3 
12 

1 
14 
4 

17 
19 

7 
11 
8, 
6 

20 
15 
10 

9 -----
21 
18 

2 
5 

13 
16 

\ 
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) 

" is slightly closer to these general regional origlns than the other 

sites. When'preferenceli are revealed for the other, three sites Burke 

is al:ways -inferred to ,he let3~ -ettraet-iv-e. lIowever,-Wi.-t.-h a JND require
( ; 
~ " " ,". 

ment aIl four sItes are relegated ta the samc "spatlal i;1/sltroi1.1l,:PQlr 
" \ _(. 1'-''':-__ ,\ :.: 

these sklers, leavl!''J the actual comparison of attract1;'nn va;t,u,~tp ) 

t )')+ 
l' , • " 1 

other skIers for \ihom sorne of the four are notl.cably clflJ 'er~ Under these 
1 ~.)- j~~: ' 1\ 

circurnstances Bu.r;;..e is positioned as the rnost attraètIvd of t?tle group. 
f. r 

Tfe knowledge criterion causes larger resorts 1 positions 

" 
to be lowered on the scale, as evidenced by thé posi tioning of Bromley, 

Jay, Killington, Stawe, and Sugarbush on the two scales. However, the 

knowiedge/criterlon appears to introduce more bias ln the final ranking 
'. 

than refine naive assurnptians. To elaborate, using th~s crlterion small 

resorts' positiors would be expected to rnove upward,' large resorts down
fi! 

-
ward, and moderate Slze resorts to remain more or less stable.- Thp 

scale shows a much different si tuat~on. Large resorts like Bromley, 

J;J.y, and stowe do move downward l.n the ranking. The smaller resorts show 

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

exact same posItion regardless of whether the knowledge criterion 18 

u~ed. Major posItive dIfferences in ranking arc only associated wlth 

moderatê size resorts like Bolton, PICO, and Mad River Glen WhlCh have 

been' essentlally "displaced" upward by the large resorls shiftIng down-, 

ward. 
)1} .. 

A good example of this is Bolton. In short, the only notab1e 

cnange 1s large- re-sorFs being shifted clownward. The absence of any 

notable change in other resorts' positions, except as a reaction ta l.arge 

" 
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~ 
resort change 1S i'ndiç...,ative of the size bias . 

o 
For this reason the know-

.... 
ledgecrequirement has been excluded from the flnal revealed attraction 

• 
analysis. Thc JND,crlterlon 1S lncluded Slnce it has strong behavioral 

Justt'r lca tlon. 

Dlstance Travelleâ and Reveah.Ll i)reference TYI~e 

A very lmportant relatl0nshlp eXlsts between the type of 

preference revealed by a skier and the distance travelled to a ski slte. 

Preferences are being revealed, ln the case of Vermont sklers, by a 

varlet y of types of skiers. Sorne skiers are skiing just for the day. 

~ Sorne are skiing for the weekend, and sorne are skilng for longer than 

thaf\ At the same time sorne skiers are coming from local orlglns, sorne 

from lntrareglonal orlgins, and sorne from extrareg10nal o,ti.g ins. All 

of these preferences by d1fferent types of sklers com1ng [rom different 

orlglns have been grouped: together. 

,. 
It seems ~lùuslble that d1ffercnt kinds of var1ables are 

affecting the nature of choices made by members of these dlfferent 

groups. For example, what a day sk1er looks for in a ski site may be 

entirely different than what a weekend skler des1res. Presumably these & 

preferences will appear ln the choice a skier makes. 

,B:t lmpJ~)lng' a limi t on the dj stance travelled by a skier 

to a ski site, the preferences of certaln groups of skiers can be ex-

amine9. Shorter distances would allow the examlnation of day-skiers' 

preferences. Longer distances would allow ex~nation of bot~Qay and 

/ 
1 

, 1 

.. 
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and weekenc1 SkltTS. At the same t~me very 10nC] distances would reflect 

extrarcg~onal sk~er tr~ps. Thcsc trips would probably be shaped by many 

factors ln addItIon to Skllhq. 

, \ 

beyond the scope of thlS study, revealed preferences of the 

Slncp the explanatlon of such complex 

choices ~s 

extraregional type should be excluded from the analysls. Thus~ a llmit 

on dIstance travelled would perform two functlons: It would allaw the 

examlnatlon of different groups of skiers and alsa exclude more complex , 
ChOlCC behélvlor from analysls. 

The most preferable group of sk~ers to examIne in the ~on-

'text of this analysl.s lS day sklers. These sklers are probdbly least 

a[[ectf'd by extranE'OUS vùr1ab1es such as quâllty of accommodatIons, nlght-

llfe, etc. Their choices are presumably a result of the quallty of 

skllng at each SIte and It IS th15 property that the study secks ta ex-

plaIn. A~ s/<.ierc:; come from grcatcr dlstances the cffect o[ extranC'ous 

var1ables on çholce becomes grcater and the componcnt ln thcse choices 

Whlch 15 relùtcd ta the SImple qual1.ty of skling becomes harder: ta iden-

tIf Y . Howcver, it 15 ImpoSSIble ta determlne WhlCh maXImum d1stance 

would best re flect the cholces made hy day and weekend sk lers, except 

at an lntultlve level by uSlns a method of trIal and error. 

.. 
,', '\ 

Different ordlnal site attraction scales can be d0rl~e~. 
, 

/ by u51ng dIfferent maxImum dIstance crIterla. Three values'were sc\~cted: 

120 mIles, 180 m~l0s, and 220 miles. Ân ordinal scale was derjved for 

ei1ch va.lue.~ The 120 mIle value 15 regarded as a reasonable maximum d.lS-
) 

tan'ce for clay sklers. The 180 and 220 mIle values ~re deslgned ta ex-

- - -

\ 
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amine local and regional preferences simultaneously. The 180 mile value 
j ~ 

has been selected to ,include preferences from aIl local skiers and most 

regional skiers; the 220 mile value will include aIl local and regional • skier prefcrdnces. 

J 

Ordinal "Rcvealed AttractIon Scales 

Three ordinal âttractlon scales have been derlved whlle 

constrained by the respective maximum dIstance travelled values of 120 

miles, 180 miles, and 220 miles. The scaie derived under the 120 mile 

constralnt is presented in Table 5.8. This scale has a very Interesting 

__ shape: • it has ,separated the central VeDgOnt resorts from those ln the 

north and south. The first nine positIons are occuPle1 by the central 

Vermont resorts; the ncxt gr~s a mixture of nort~/rn and southern 

resorts, and the fInal SIX, wlth the exception of s;tnnebUrg) are perl-

pherally ]ocùted resorts. ThIS sca1e lS based on 1651 sklcrs wlth 9806 

pau comparisons of sites. 'l'he final proportions matrlx lS 94 percent 

occupied. 

The charactcrlstic shape of thlS scale can be dlrectly 

attrlbuted to the 120 mile constraint imposed on skier trIps. Most of 

the samplcd sklers come from outs1C1e Vermont from orlglns 111 Mùssdchusetts, 

Connetlcut, New York, and Quebee. Given such a dIstrIbutIon, central , 

resorts have an optImal l~eatlon slnee few skiers can compare these re-

sorts with both northerrl and southern resorts and stIll satJsfy the 
':f'. 

120 mIle travel constralnt. What probably happens is that they are 

compared with other northern resorts or southern resorts, but not bath 
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Tablé 5.8 

Ordlnal Revealed Attractlon Scale, 
lW-~!lle Travel Constralnt 

Rank Resort 

Attractlve l Glen Ellen 
2 Sugarbush 
j Pico 
4 Killington 
5 Okemo 
6 Stratton 
7 Matt 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 
1-7 Pinnacle 
18 Carlnthia 
19 Blfrke 
20 Sonneberg 
21 Maple Valley 
22 Hogback 
23 Jay 

Attractive 24 prospect 

JI 

• 

• 

1 

J 

-

~. 
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slmulLaneously. ~urthermorc, fcw comparlsons arc probably made bptw~en 
it 

northorrl and southern resorV,. The pos~l1.ornnq of the flve pcrlpherill 
• 

resorts of Burhc, Md}Jlc Vill)cy, lIoqback, J<1y, and rro~;pe(i occurs be-

Cùusc tfll'SC r .. ,Sorts élrc illways passed by E,klers ChÜ()Slnq other Vermont 

resort<; towLlrds the Inter lor of the dIstributIon. 

The scale derlvcrl under il ]80 mile constril1nt is presented 

ln Tclule 5.9. It 15 consH1erably dlffcrent than that derJved undcr the 

120 mIle constralnl. The most noticcabJc chùngc l~ that the centrùl re-

sort block has dJsperseô. TIns cornes ilS a resn1t of ùllm·nnq Sy.lers tü 

compêrre northern, centrù1, and soutrwrn rosort e;. TIll:~ SCille 15 bùsed on 

2019 ','Klers vllth 12,200 piiJr comparlsons of sitec;. The propott~ons P\i3trlx 

on whidl thlS rQnklWj lS bilscd JS 99 l'cI cf'n l occuJJl('d. 

It lS IntercstlWj .lo nott· thell 20 of lhe 21 rcsot-ls' P0é>l-

t 10W, r!lclnr]C bctwc·pn the; 120 mIle anù 180 nillL scale. Al} upwJrd move-

-ment ln rAnk posltlon 1S conflned solely tü llorthC'rn n'sorts llko :,toW(', 
If p 

Dollon, :;muqqlcr's Notch, Rurk(' and Jély. ConversC'ly, ;:111 do'tlnward 

movemont lS conflnf~d to central and southr,rn resorts. 

The Un rd OrdlnJl scale lS shawn in Table') .10. The maXI-

ffi1..un a110\Jëlble dl!:c>tLlncC' W<lS 220 mIles. 'l'he poslt_l~nlnq of resorts on 

thlS scale'ls very SlltlIléŒ tü that dprlvcd undf!r a 180'mlle con~trillnt 

) 

wlih the exccpt Iun of Bol ton and M:ld ElVer (;1f'11 WhlCh show moc1eratn 

ncqatlve chnn1es ln r~nk, and thrcc PCTlphcral resürts, Jay, Carlnthla, 

and !Ioqback, wlllch show Slight chclaqp~, Jn r,lllk pOSItIon. 'l'he-,c small 

ft M - = 

...." 
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Table 5.9 \ 
(f 

Ordinal Revealed Attraction Scale, 
I80-Hl \e iravel Constraint 

, 
-~. 
" • Rank Resort 

Most Attractive( ÇJ 1 Glen Ellen 
2 Sugarbush 

• :3 Stowe 
4 Bolton . 

~ 5 Mad River Glen 
6 Pico 
7 Killington 
8 Stratton 
9 Okemo " 

10 Smuggler 1 s Notch 
on Burke 
12 Mt. Tom 

.. 
b ,l, 

13 Brom1ey 
14 Suicide SiX 

îs Magic , 
16 Jay 0 

" 
17 Haystack 
18 Mount .snow 
19 Pinnacle 
200 Carinthia . 

~ 21 Maple Valley 
\ 22 Sonneberg j ~ 

t " .~ 2~ Hogback , < 
Least Att,ractive 24 0 Prospect , 

\ 

ÎI , 

0 
'. 

, . 

\ 
.r 

'", 
, 1 

,~ ,vY. . 
: --

\ '-- '. -.,; 

,~ 
..,. 

<i , 
"- . , 
-

-~ / 
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Table 5.10 

Ordlnal Revealed AttractiGn Scale, 
220-Mile Travel Constraint 

.,..: !..! 
'1 ~, 

.. 
Rank Resor t 

, 

Most ,Attractive 1 Glen Ellen 
2 Sugarbush 
3 Stowe 
4 Pico 
5 Killington 
6 Stratton 

) Mad River Glen 
8 Bolton 
9 Okemo 

ID Smugg1er's Notch 
11 Burke 
12 Mt. Tom 
13 Bromley 
14 Suicide Six 

" 15 MagiF 
(, 

16 Haystack 
17 Mount Snow 
18 Jay 
19 Pinnacle 
20, Hogback 
21 ~ Carinthia 
22 Maple Valley . 
23 SonneoerR 

Least Attractive 24 Prospect 

o 

J 

-. "~- "-

'. 

.' 

f 

~ 

~ 

1 r/~ 
) tt 

. 
• . . 

" '. 

, 
ct~ , 
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changes are probably a re~ult of a few people travelling extrernely long 

distances and choosing, for exarnple, Hogback. This wou1d cause Hogback's 

position to increase and the others to decrease, but on1y slightly since 
/ 

such preferences are rùvealed by a sma1l number of sklcrs. The more 

dramatic changes ~n Bolton's and Mad R~ver Glcn's posit~ons can be attrl-

buted to a compar~son with a select group of resortsi namcly, PICO, 

Kill~ngton, and stratton. Under, a 180 m~le constra~nt 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. li The proportions matrix 1S 99 percent occupied. 

It is difficult to say which of these three scales best 

represents skiers' preferences. Certainly, the sca1e dcrlved under a 

120 mIle constraint not only excludes most regionai skier preferences 

but aiso produces a very odd shaped attractIon ran,king. At the same 

Ume such a dIstance constraint does not even al10w for a significant 

comparison of southern, central and northern ski resorts by even Vermont 

skiers. The 180 mile constraint enables comparison of the thrce groups 

by Vermont skicrs. In additIon It allows many preferences from region-

al sklers comlng from Massachusetts, Connetlcut, and New York. However, 

som~ ~orthern resorts are still too far north to allow these skiers to 

compare them wlth the central and southern resorts - most comparlson 

is $imply between central and southern resorts. The 220 mile constra~nt 

allows for an examination of skier preferences from the entire region . 

.,> 
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" , "' 

It also allows for a 5ubstantipl Cdmparlson of nor~ern, central, and 
--' 

i9 
southern resorts not only by Vermont skIcrs but also most regional / 
skIer5. For tlns reason, the scale dc;rlved under the 220 mIle dIS- J 
tance constralnt 15 u5ed in slwsequent analysls to determIne the lnter 

val propertJes of revealed slte attract10n. 

Derlvatlon of ~n Interval ~evealed, Attraction Scale 

It is the purpose of thlS section to construct an interval 

attract10n scale from the proportlons matr1x descr1beù above. The pro-

cedure 15 the same as that used ln derlvlnq an 3nterval scale from 

stated preference informatlon. Bcfore 

~ necessary to moù1fy the propo:?t~ons 
\ 

this procedure can be used, lt' 
: /, 

<(,' 

matrlx sllqhtly to ensurc both a 

m1nImum amount of technical'd1fflculty ln dcrlvlng the scale and a mean
> 

Ingful Solut1on. 

Bach value ln thp proportlons matr1x 1nd1cates a domInance 

relatlonsh1p between the row and column skJ s1tes. The row slte e1ther 

domlnates or 1t 15 domlnatcd. ThIS domInance relates to the attract10n 

values of each slte. In sorne cases a resorL wlll always dom1nate aIl 

ot~er resorts as rcflected ln aIl proportlons for that resort belng very 

near 1.00. "Other t1mes, le~, attract1ve sites Wl.Il always be dominpted 

by other resorts. ThIS 15 truc of resorts whose proport:lons scores are 
, 

aIl nearly 0.00. These domlnan~e relat10nshlps pose a pJoblem for the 
/ 

/ 

illgor 1. thr.t: it must p06it1on ~he one resort as far as possible from 

aIl other resorts. The algor1thm normally positIons the one resort 

-< 
" '/' 
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having, for example, very low scores at one end of the scale and clus-

ters aIl other fcsorts at the opposite end. Slight adjustrnents are then 

made in the interpolnt dlstanccs oL resorts at the clustered end. This 
\ 

that the flnal dl'3tances belwcen a11 rE'sorts are some monotonlC function 

of the unusual dlsslmilarlt~es measures. ThlS type of scallng solution 

lS usually termed degenerate and lS, essentlally, meanlngless. Thus, 

it is necessary to remove su eh strong dominance relatl0nships from the 

proportions matrix before it is scaled. 

1 , 
By examlning the prop1rtlons matrix derlved under a 220 

1 

mile distance constralnt (presented ln Table 5.11), it is clear that 

Prospect has thlS type of relationshlp wlth other resorts. Prospect 

is complctely domlnated by aIl 23 51 tes. 'l'here is a very strong chance 

that thcse proportIdn scores WIll producc a degenerale scallng ~.olutlon. 

" 
A-second modiflcatipn is to remove thosc resorts whosc 

proportions scores have been de;1rmlned by a relatively small sample 
./ 

slze. Scannlng the sample size rnatrix prescntcd ln Table 5.12, it is 
--1 

clear that the scores fdr Burke and Jay are based on small sample sizes. 

Burke, Jay, and Pros~ect wèrc removed from the proportlons 

matrlx whrch was thcn convertcd to a dIssimllarltlcs rnatrix. The dis-

simllarities matrlx was then uscd as lnput for SSA-l. ThlS sca1ing 

solut{~m is presented in Table 5.13. Kruskal' s stress Coefficient for 
,"'~ 

the solution is .407 about a 40 percent departure from mono-

_j, ___________ N __________ ~D ______ .......... 
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Bolton \ 
Bromley 2 

Burke 3 
Carinthla 4 

Gleo HIen 5 
.4# Hays tal: k. b 

, Hogback 7 

Jay 8 
Kl11ington 9 
River Glen 10 

~Maglc 11 
.aple Valley 12 

Mount Sno", 1 :3 

Mt Tom 14 

Okemo 15 
PlCO 1 é 

Plnnac le 1 7 
Prospect. d 

ler's Notch 19 
. Sonneberg 20 

Stnwe 21 
Stratton .:.: 

Sugarbush é::3 
Suicide 51)( 24 

C"IJ 

.. 
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Table 5.11 

proportions Matrix, Revealed Attraction 

1\, 

2 3 Co 5 o 7 8 10 11 lZ 13 14 15 16 17 18 19 20 21 22 23 24 
. ' , 

0.0 0.6b 0.95 O.o~ 0.15 0.67 0.~5 0.~7 o~uJ O.~~ u.~S 0.B5 0.75 0.ô2 0.~8 0.51 1.00 1.00 0.83 1.00 0.43 0.33 0.27 0.84 

0 • .j40.0 0.7.3 O.~O 0 • .:.0 0.-;2 u."" 0.,,10.03 0.1-} 0.39 Ù.,-'>- 0..82 0.4.3 0-.15 0-.01>- O.e>S.,l.OO O.S. <T.SD O.~7 0.26 0.13-0.31 
c.os ,he7 a.o o ..... 0.03 O.4~ 0 ... ",-1.00 0.2Cl 1.00 0.4: U ... 4 1.000.331.00 O.lb 1.00 1.00 0.04 1.00 1.000.06 1.001.00 

0 •• 5 0010 0.:>0 0.0 0.07 u.cjd-l.uv J.t" ,u.Ol 0.07 O.1"-1.0u O.Od 0.20 0.050.010.39 1.00 0.27 0.55 0.110.18 0.04 0.12 

0.d5'0.80 0.97 0.<;'3 0.0 0.03 u." .. 0.<)7 lJ.7.,1 0.'19 0.1<; 0.~4 ù.t.l3 O.~1 0."'- 0.011.001.000.90 1.00 0.77 0.48 0.710.91 

0.33 O.Od 0.5:5 0.1~ 0.17 (J.O 0.b3 0.,,1 C.v" Cl.17 Û.'C 1.liO O.Ob 0.42 0.1i. U.04 0.b5 1.00 0.5A 0.79 0.26 0.05 '0.\1 0.30 
O.lt> 0.01 0.J,,-1.00 O.Ob 0.37 0.0 0.b3 C.Ol li.Ob 0.10 1.GO 0 •• 9 0.1'7 0.04 0.01 U.3d 1.00 0.26 0.:'5 0.110.02 '0,.04 0.1.2 

0.v3 0.09-1.vO 0.1:> u.03 .:).0""'0.170.0 0.U4 O.uu 0.11' 0.11:' 1.uO 0.1;3 1.001.001.001.1)00.001.00 0.0.2 0.02 0.02 0.13 

v.37 0.970.72 O.-li 0.,1 0.76 1.1.,,,, V.':it. G.J 0 • .21 O.~'· u."''"' .;.',Id O.bE' 0.1t, o.~:> J.dO 1.0U 0.:>3 0.d4 0.2<30.88 a.14'0.84 
0.7d v.31 0.0 O.-jj 0.01 0.:j3 li." .. 0.Y4 0.79 li.U ù.-:O li."" O.u..u O.Cll 0.39 0.02 1.,J0 1.000.40 1.000.170.49 0.18 0.93 
0.15 O.ul O.~7 ~.~; O.Ub o.~o 0.,,0 v.04 C.Ul v.V7 o.v v.~~ ,J.J~ 0.19 v.os u.Ol 0.39 1.uO 0.2d 0.50 0.11 D.5~ 0.05 0.12 

O.!:' 0.05 o.::,~-'Ï.OU O.Uo 0.0 O.u li.,,4 V.Ji J.U~ U.07 V.U 0.0 o.~o 0.0::' 0.010 • .39 1.0U O.dd 0.t>5 0.110.24 0.04 0.12 

0.25 0.13 u.U 0.,",_ 0.17 u.9~ v.Cl1 O.U C.~~ u.l~ 0.14 I.JU v.u 0.~3 0.10 0.0~ O.:>f- 1.uO 0.0 0.71 0.0 0.19 0.08 0.22 

O • .;!; 0.:,7 0.07 O.Mu 0.19 D.::>" v.;:;1 J.:37 L .. d ,J-.l-. 0.-1 J.",J J.-;,7 U.U 0.1') O.l'l 0.77 1.QO 0.53 1.00 0.28 0.21 

o .... ~ 0.6..> u • ..) U.-.J_ v.C1/ 0.n8 J.)O G.u. L.:: ... 0.::.1 v.":: v.~':> J.,O ù.d=- 0.0 0.7b u.94 1.00 u.43 1.000.24 0.58 
O.l.>'" 0.90 0.::>4 0.9., •• 3" 0.910 0 •• 9 0.0 0.10:' ù • .;:,::> J.,c.. \l.,,~ J.,,7 O.,,~ 0 • .04 0.0 \l.,,':> 1.uO 0.67 0.8:5 0.40 0.82 
0.0 u • .,2 U.O 0.01 Ù.V v.3~ li."" 0.0 L.~O v.v li.Jl ".col J .... __ U.~.j 0.0t.. 0.15 J.J 1.00 0.0 1.00 0.0 0.09 

O. v li • li v • a v. 0 ù • 0 0 • J v • ù '" • 0 u. Uv. 0 J • ~ U • Ù u. v 0 • a O. 0 O. 0 0 • v O. 0 0 • 0 0 .0 0 .0 (I". cr 
ù • l 7 O.,. 6 J. 9 0 Ù. 7 3 li. 1 ù li .... co J. 7 '" l. 0 LU. - 7 v. '0 " ~. 7 - ~., ~ 1.,J U O. ~ 7 O. 57 C.'; 3 1. v JI. v U li. 0 J. a 0 o. 0 ,(}:. 20 

0.0 O.cJ Ù.U 0.4;:. U.U li • .:l J.~c., v.C L.:,- u.J .J .... " v ... ~ v.~., J.J (.,.0 0.1:> U"O 1.000.0 0.0 0.0 0.05 

.<;'4 

.77 

.29 v 

.0 

0.J7 O.,., v.U 0.8, ~.~~ ,J.70 J.~, (;.~~ G.7~ u._~ J.~~ u.c- •• uJ 0.7: O.7~ v.GÙ I.UO .00 1.00 1.00 0.0 0.43 0.43 0.89 
o • ..) 7 1). 7.. J. J"'" 0 • .,).2 u .... ) '- u. \1:' ù. ';;1:1 u. '-;,...... v • .l ~ o. J ~ ) • IJ • / _ ,"". j J. ...,.7.f u. 4. c:. u. l...l G. ,l .00 o. d \J 0.95 ù. ~ 7 0.0 0.39 0.69 
v.13 J.e7 U.O 0."0 ~ .... _~ 1J."'\.~ U.tC 0.,="0 G.-c J.')_ v. 0.j(. V.:J~ ).c7 Ü.~I- \.1.130 • .,1 .ùO O.7b 1.000.570.010.0 0.94-

o • 1 t Ù. D" u. \J O. '1., \J. Ù" ù. 7 ù u oc' Cl U. t 7 L •• cv. u 1 J. v • r _ v. 7 t ù., ,- ù. v cC'. 23 u. 71 1. J \J 'i~h.: 7 1. d 0 0.1 1 0.31 0.06 0.0 
" 

.' 
... .,. >,... ~ -" 

• v 



~. 

:; 

.. , 

:( 

Bolton 
Bromley 2 

Burke 3 
Carinthia 4 

Glen Ellen !> 

Haystack 6 
Hogb!;lck 7 

Jay '1 
Kill1ngton 9 

Mad R~ver Glen 10 
Magl.c 1 1 

Maple Valley l, 
Mount Snow 1.:> 

Mt. Tom 1<
Oke'llo 15 

P1CO 1/:> 

pl.nnacle 17 

Prospect 11:1 
~ggler's Notch 1~ 

Sonneber g 20 
Stowe 

~tratton 
Sugarbush 

SuiClde SlX 

21 
~2 - , 
"--

i~ 

~ 

o 
31 

El 

2<:> 
/:>1 

~ç 

~ 
:;'0 

18 
2d 
27 
30 
20 
,9 

3, 
27 
<-7 

1 1 
c::. 
.>'" 
40 
37 

2c 

2 

,31 

o 
/:> 

::.4 

58 
1 1 7 

tlO 

3, 
4 ~:> 
~~ 

b" 
35 
19 
29 
Itl 

d~ 

26 .. 
-, 
" 

117 

10 

o 
.. 3 
3';: 

:)0 

è.'i 

:; 4 

è 2d 

b' 54 
o 5 

t> 0 
7 t.::. 

::l 23 
5 0 
o 2. 
5 4co 
b ':;)) 

:;, :;'0 

:, \J 

4 1 j 

~ 1 b 

b d,,-

/) ,"d 
7 7 

4 .. 4 

h 14 

4 " 
o .. 0 

1 ~ 2:! 

() ,,3 

<4 27 

5 6 

b l "-9 

':;),. 1 l 7 
7 ':;) 

!>o Z.3 

o 58 
!:>tl 0 
51: 1:;' 

'1 3 

::>9 'L'c 
Co,>, 01 
'5 7 ~ 1 
50 1 
~d 53 

':;) '" 1 El 
1 7 tj4 

b 3 ,C: u'-

4" 

~~ i.L ~ 

37 15 

<'0 0 

b7 ..... ~ 

c- .... 1 .::::: j 

.,;;.. ~ "=' tJ 

.. 7 '- ~ 

7 

",t

dO 
5 

~ 
s~ 
1::. 
o 
2 

4;:"0 

~ .. 
<.d 

," 
te5 

Il> 

e" 
<. !:lô 

7 

1,3 
'1 j .. 
40 

~O 

cl", 

<7 

Table 5.12 

Sample Size Matrix, Revealed Attractlon 

b 

~ 

3 
o 
"-

3 
:) 

o .. 
<-

'-

.::. 

4!-

t' 

1" 
!.., 

" 

30 

.. .><. 

:, 

420 

5, 
43.:: 

42<;;, .. 
Ù 

t.',,

"2~ 

4" Cl 

~2", 

t'-, 

13 

4~::J 

'1' 7 

4..1 

"4~ 

. -
1 t 

;() 

1 ~ 

oc 
0> 

5<,1 

2Y 
01 
5", 

G_ 

O 

Cv 
':;)'" 

00 

" l .. 
c7 

" ' 
:::>3 

"-.' 
. -; 

~l 

7: 

:oc... 

r 

Il 

",b 

3" 
::, 

5b 
::.7 

,..,1 
~S 

.... 2::. 

(.,l, 

J 

1 J 

44 

17 

b. 

c ~~-' 

7 

'j'; 

1 .. 

'-1 

~ . 

12 

.:.7 

1" 
t> 
o 

::>ù 

ê.. 

" 4<."; 

:;,:;l 

.5 
o 
é 

1 b 

toc' 

~::"b .,. 

1..> 

4 

.. 0 

'ok 

... 7 

13 

30 
2',/ 

4 

13 
~8 

53 
c:;, 

1 
4,,<; 

ta 
4 .. 

" o 
17 
b.3 

ê.. tO 

c 

'>13 

13 
:, 

40 

<- -
" .. 
;:'" 

14 15 

... 8 19 

le AS 
5 _< --. 6 

10 82 

=-9 17 
18 84 

16 B2 
Z 1 
9 85 

01 4 

17 83 

10 82 
17 83 

o 05 
t<:;' 0 

b 67 

<; A, 1 

15 61 
l7 22 

" Oc.. 
43 49 
30 95 
s,:, ! , 

10 e3 

10 

:;2 
264 

o 
256 

63 

<..02 
258 

1 

1 3 
b7 

~5tl 

258 
260 

b 

b7 
() 

1 1 

"cl 
1 B 

to 

45 

"-76 

1u0 

1 u 

.: 

17 18 

27 27 
9 11"7 
7 4 

7 44 

4'>1 55 

9 48 
7 13 

1 
9 435 

57 5e 
7 :;'<;1 

r 1 
d ':13 
9" 1:;, 

t31 81 
l l 2è 1 

o /:> 

c 0 

1 7 12 
2 3 

44 39 

21 1~::> 

47 '-4 

8 20 

« 

19 

1 1 

16 
8 

14 
37 
15 
13 
40 

17 

2.3 
14 
13 
13 
17 

2~ 

Hl 
17 

12 
o 

14 
10 
24 
c7 
15 

"-., 

'-

20 

25 
o 
4 

4 

46 

6 
4 

o 
58 

4 

4 

5 
4 

82 
6 
2 

3 
14 

o 
41 
18 
63 

2 

21 

38 
43 

6 

40 
67 
42 
40 

8 
43 
51 
41 
40 
40 
43 
4\1 
4:;' 

4'+ 

39 
10 
41 

o 
51 
54 
41 

• 

22 

40 
39 
15 

29 
68 

128 
40 
lé: 

442 
71 
44 

4 

29 
30 
95 

276 
21 

125 
24. 
18 

51 
o 

105 

41 

23 

37 
96 

b 

93 
21 
96 
92 

5 
96 
19 
94 
g2 
94 
95 
12 

100 
47 
94 
27 
63 
54 

105 
o 

65 

'.c. 

24 

26 
29 

4 

27 
47 
29 
27 

2 
11 
59 
29 
27 
28 
10 
83 
10 

8 

26 
15 

2 
41 
41 
65 

o 

p 

~ 



- 104 -

• 
\ Table 5.13 

Interval Revealed Attraction Scale 

-" 
Attractl0n \. 

Value Resort 

Most Attractive 100.00 Sugarbush 
90.62, Stowe 
74.60 Killington 
74.19 Pico 
68.33 Mad River Glen 
64.13 Okerno 
51.84 Bolton ~ , 

43.55 Glen Ellen 
37.86 Stratton 
22.75 Smuggler's Notch 
9.14 Mt. Torn 
7.54 Brornley 
2.64 Suicide SlX 

-9.42 Haystack 
-32 .50 Maple Va lley 
-32.52 Maglc 
-42.73 Pinnacle 
-50.38 Mount Snow 
-62.10 Carlnthia 
-66.53 Hogback 

Least Attractive -100.00 Sonneberg 

Kruskal's Stress Coefficient: 0.407 

• .-
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tonicity. 

The General Nature of Revealed Site Attraction 

In general, larger ski hills like Stowe, Sugarbush, Kill-

ington, and Stratton have revealed h1gh attractlon. One notable excep-

tion is the large development Mt. Snow wh1ch has low revealed attraction_ 

Many medium size h1lls have moderatel~ high revealed attraction. Good 

examples of these hills are Pico, Mad River Glen, Okemo, Bolton, and 

GI~n,Ellen. However, other medium size hills, like Mag~c and Haystack, 
• Cl 

have lower revealed attraction. As would be expected, most small hills 

such as Sonnebe.x:g 1 Hogback, Pinnac1e, and Maple Valley hav~ Cl' 
i 

attraction. 
/ 

1 

Northern and north-central have more attraction than 

50uthern and south-central hills. For example, Sugarbush, 
" 

River Glen, Bolton, and Glen Ellen have northern locations 

1n or near the upper one-quarter o~ the scale. One 
',. 

trend is the northern resort Smuggler's Notch which 

attraction. Some central resorts like Kil11ngton, Pico a d Okerno have 

modcrately high at raction. Southern resorts are far le.s attractivé 
/ 

on the whole than a other geograph~ group. The lower half of the 
, 

/ 

derived scale consist rincipaIly of southern re$brts. 

~ " 

exception to this is Strat~n which has moderately 
\ 

A Com'arison of stated and Revealed Site Attraction Sc 

, 
The major 

, 
attrgction. 

Having derived two s1te attraction scale ba~~d on entire\y 

>"' ' ~, 

\ 

\ 

, 
i 
1 
1 
1 

1 
1 

l 

1 

"~ 
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, -"",,-, , , 

7 
/ 
1 

different sources of information, a reiè~ant point in this discussion 
~ t, 

about site attraction is to consider the degree of correspondence be-

g, 
tween resort positions on the two scales. High correspondence between 

\J'1 

the two scales would suggest little dlfference betwcen sklers' Judge-

ments and thelr ac~ua; behavlor. Low c~rrespondence may indlcate in-

accuracies in the methods used t'o den.ve the two scales or a dl.screpancy 

\,',. 
between lntrospective judgement and actual behavl.or. 

It is quite obvious that the same general trends in re-

sort attraction have emerged from both scales. Bath scales indicate 

that northern an~ 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. T9,is general trend seems to 

suggest that in Sltu propertl.es common to large resorts are directly' 

related to attraction. Such properties may be length of runs, varlet y 

of runs, effective verticle drop, etc. The trend also suggests ~ ~jtu 

properties common to southern resorts may be inversely reJated to at

traction si~~~ h~Jls with wide variety are not sufficiently strong 

enough to c?use large southern resorts llkè stratton and Mt. Snow to 

have high attract,ion. In short, sometlnng must be discountlng the ef-

fect of these dcslrable characterlstics ,ln southern rcsorts. The ob-

vious candidate is the degree of crowding at a resort, because south-

ern resorts are more accessible to the l.,#e populat'ion centres of the 

region and ~equently are more crowded . 

. ... 

\ 
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Spearman's Rank Correlatlon CoefE1Clent was computed for 

aIl palrs of the ordinal ~nd lnterval ~cales from both analyses. Thls 

was done for resorts common 0 aIl four scales. A matrlx of the se coef-

v 

flcients lS presented ln Table .14. As would be expectcd, the strong-

est correlations are between the and lnterval scales, and 

the revealed ordlnal and lnterval 

There 15 il modfrately strong correspondence between both 

ordln~l and interval scales. The correspondence between the two ordinal 

scales is slighLly hlgher (r = .775) th an lt i5 betwcen the two inter
s 

val scales (r 
s 

.7544). However, lt 15 clear from il llstlng of re-

sorts' positl0ns on aIl fopr scales, presented in Table 5.15, that sorne 

po~itlons are substantlally dlfferent when bascd on stated attraction 

rather ~han revcalcd attraction, or Vlce versa. 

Nlnp resorts have rank dlfferences of four poslLlons or 

more betwecn the ordlnal stated and revealcd altractlon scales. These 

are Bolton, Glen r::llen, Maple VéilleYI f'laqlc, Mt. Tom, Mt. Snow, Okemo, 

P1CO, and SU1Clde six. The rank positlon5 of ,1111 these resorts, except 

Mt. Snow and H3glc, are higher on the revealed scale than on the stated 

scale. 

The posltive changes in P1CO, Mt. Tom, ând/Sulcide SlX can 
~.~ 

be attributed to skllnq condl~ons on the clay they were sdmp~ed. These 

thrce resorts were aIL sampled on the same day WhlCh happelied to have 
/ 

the best skllnq conditlons of the season. This would p esumably 

/ 

/ 
/ 

\.. 
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Table 5.14 

, Spearman's Rank Correlati6n Coefficlents Between 
Pàirs of Ordinal and Interval Stated and Revealed 

Âttraction Scales 

Stated,Ordinal 

Stated Interval 

v
Revealed Ordinal 

Revealed Interval 

Stated 
Ordinal 

Stated 
Interval 

.947-

./1-' 

J 

- Revealed 
Ordinal 

.775 

.784 

l, 

-
i 

Revealed J 

Interval 

.724 

.754 

.908 
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Table 5.15 
> 

Resort Pos i tlons on Ordinal and 
Inte~val ~tated and Revealed Attrac'i0n 

Stated Stated 
Resort Ordinal Interval 

Bolton 12 9 
Bromley 11 12 
Carinthia 17 16 
Glen Ellen 5 7 
Haystack 14 14 
Hogback Hr - 18 
Killington 3 4 
:Mad Ri ver Glen 4 5 
Magic 9 10 
Maple Valley 15 17 
Mt. Tom 18 19 
Mount Snow 10 Il 
Okemo 13 13 
Pico 8 8 
Smuggler' s Notch 7 3 
Stowc ) 1 1 
Stratton 6 " - 6 
Suga.rhush 2 2 
SU1cide Six, 19 15 

SCdles 

Revealed Revealed 
Ordlna 1 Interval 

8 7 
12 12 
18 

" 
18 

1 8 
15 14 
17 19 
5 3 
7 5 

14 16 
19 15 
Il 11' 
16 17 
9 6 
4 4 

10 10 
3 2 
6 9 

- 2 1 
13 13 
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result in an overestirnation'of the resorts' attract~ons because they 

! 
will draw'skiers from longer distances on good ski days than on average 

ski days. 

The reJTIalnlnq SlX posltlonal chanOls are rlu·( ~l 11<ln1er tn 

"\ explaln. However, one generdl trend seems to have cf:lerge,d: largcr and 

more southern resorts, like Magic and Mt. Snow, reveal less attractlon 

and more northern and smaller resorts, like Glen Ellen and Bolton, re-

veal more attraction than as judged by skiers. These differences'seem , 

to suggest that either the stated attractlon scale overstrcsses the, 

...... 
importance of resort si,ze WhlCh resul ts in large resorts appearlng mo~ 

" '\ 
" 

attractive, or, the revealed attractlon scale overstresses the impor- \, 

" '\ 
'\ 

tance of variables inversely related to resort devclopment causing '\ 

smaller resorts to appear more attractive. It is impossIble to ldenti-

fy WhlCh of the two condltJOn<J exists becau!'ic 1t lS lmpossJblc lo lèien-

tlfy WhlCh of the two scalcs lS more accurate. 
'\. 
" 

Slmilar dlfferences ln ·resort rank occur between the inter-

~ ... ~ ) "'1 

val stated and revealed attract10n.,'scalys~ 
• YI, • 

In general, smaller resorts . ' 
have hlgher posItions on the revealcd attractlon scale and larger rc-

sorts have hiqher posltlons on the statcd altractlon scalc. 
1 

Perhaps the most cncouraglng point rclated to sc~le Slm1-

larity is that both scales have identified thrce groups of resorts: 

~hose with high, medium, and low attraction, and that bath scales are ln 

agreement as to which resorts are 'highly attractive, su~~ as stowc, 

, 
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Sugarbush, K1llington, and Mad River Glen, and which resorts have low 
o 

attraction like Hogback, Carinthia, and Maple Valley. Major differences 

in positioning are confined prirnarlly ta moderately attractIve resorts. 
l ' " . 

ThIS IS undcrstandable Insofar as thcso moder3Lely attractlvP resorts' 

positIons are more sensitIve to sma11 prrors ln samp1Ing than the other 

\ ,-, 

two groups. G(--
Ta elaborate on this point; considcr three resorts, one wlth 

~j:} 

'high attraction, one w1th moderat~ attractIon, and one Wlth low attrac-

tion. '1 The highly attractIve resort 1.5 cons1dered attractive~'by 3/4 of 

aIl sampled sklcrs, the rema1.n1ng 1/4 do not fecl it 1S attractive. The 

moderately att~act1ve resort is considered attract1ve by 1/2 of aIl 

skiers, and unattract1.ve by the other 1/2. The resort wIth low attrac-
" 

tlon lS considcred attractive by only 1/4 of the sb.crs, 'and unat6.ac-• • 

tive by the remalning 3/4", 
... , 

After havIng samplcc1 aIl sklcrs, lf lS 

h1gh1y l.mprobably tha t each rcsorts' pcrcentage, bQsed on t.hc ~,ample, 

would be the samc as those above. A moderate amount of error through-

out the, entire ~ample would not greatly affect the h1gQ and low attrac-

tion resorts slnce th~ difference between each resorts' two proportIons ,. 

scores 1S 50 linge. lIowcv0r, the same illl10unt of error mlghl makc Lhc' 

tncx1erat~ rC'sort appear to have mod,erately high att.ractlon or modcratcly 

low attractIon. Furthermore, 1t ~s h1.ghly likcly ihat sGalcs dcriv~d 
" 

from different samp1es of revealed preferences or stated'prefcrences 
o 

would show the same scale dlfferences. 

,., 
'. 

.. 
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, 
, 

This chapter has been designed to deriv~ scales of site 
" t ' 

attraction from skiérs'~revealed and stated preferences for ski sites . 

,'The ,ordinal scales produccd by these two set;s of data are hlghly con-

~ ,\ ./ 

sistent with th~ pair comparison matrices of attraction values. There 

has been sorne difficulty in deriving interval scales trom the same data 

without v10lating monotonicity between the final configuration d1s-

tances ahd the original dissimilarit~es measures. However, both the 

s.tated and revealed attraction scares have' a recOgn1Zable\-::,sha:~d both 
\, 

1 ~cales suggest the same trend between c~tain resort characteristics 

and site attraction. The following chapter wil~ at~empt to explain 

which site variables cause variation in the derived scores . 

. ' 

.. 

/ 

'1 

• 

\ 

\ 

/ 
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Chapter 6 , AN EXPLANATION OF 

SITE ATTRACTION SCALES 

As stated ln Chapter l, lt lS the qoal of this study to 

identlfy the propertles of Skl resorts which are hypotheslzed to govern 1. 

the spatial choices of s~iers. It has been suggested throughout this 

.Kr'! study Lnat the spatial utility of a sk~ sit~ is related to a combina-

tien of important site properties dlscounted by their distance from t~e 

skier. Sorne concatenation of these important propertles at any site 

deterrnines its attraction. 

In the previous chapter, the distance component was separ-

~ 
ated out from expressions of relative slte utl11ty, leavlng information 

on the relative attractlon of sites. From this information measures 

of site attractlon were derived. \'It is the purpose of this chapter to 

~ .. '. 
identify the Skl slte variables or properties WhlCh best explaln th" de-

rived attractlon measures. 

This chapter will concentrate on three areas of analysis 

relatqd to the above purpose. f1rst, candidate propert1es w111 be 1den-

tified as will each slte's score bn these properties. Seèond, regres
<) 

sion analysis w11l be used to construct and callbratc a llnear model of 

site attraction. Third, t~e results of an alternatlve method for iden-

tifying important site propert~es will be discussed . 
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• 
The S~le~tion ùnd Scor~ng of Cànd~date Propert~es 

An IndIvidual's preference for a spatIal alternative can be 

thought of as bCIng composed of a series of partworths attached to each 

1mportant property of ùn al ternilt~ve. These part\.lorths are rela ted ta 

,. 
two quantItIes: the preference we1ght an 'ind1vidual attac~s to a pro-

'perty dnd the amount of the propcrty he perce1ves the alternat1ve ta 

have. The amount of a property any alternat~ve has can be expressed as 

an ObjectIve amount or as a perce1ved ot~subJective amount. 
, 

In this study data were collected on the perce1ved amounts 

of propertles fo~ two reasons. First, it 15 dlfflcult to obtain obJec

tIve mcasur~s of certaIn abstract properticJ such as the degree of crowd-

lng or quailty of runij. Second, Slnce we postulùte that an indlVIdual's 

~ 

cholce lS a responsc to ~ercelvcd amounts of ~Ite propcrties, it would 

be neccssilry to rclat'c ObJcctl ve measurcs to percelved rneasurcs by sorne 

psychophYSlca1 functIon wh6se nalure lS unknown. This would requirc ad-

d1t1onal anall'sls. In short, pcrcelved mcasures werc folt to be more 

accurilte and relevant. 

<.:.\ 
The sIte properties on which p8rceptual scoÏ'es werc ob-

talncd wer0 selected, 4 dlscussed- earllcr, on the basls of a prcluninary 

survol'. This 1ISt was augrnentcd by add1tlonal var1ables suggcstcd bl' 

> 

som(> expert sklers. The fInal 11Sl included elght propcrt1es or var-

Iabl cs: 

1. Crowdlnq 
"> t' 

2. Tow T~cket Pr lCC 

m - m 

.. 
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• 3. Variety of Slopes 

4. Length of Slopes 

5. Accessibility 

6. Familiarity 

7. Quality of Slopes 

1 Micro-ClilTla te 
;-

8. 

The precise definition of these variables were left to the indivldual 

skier. Each was to m~an what he thought it should. 

Lists of the average perceptual scores for each resort on 

each variable and the number of individuals scoring the varlable appear 

in Tables 6.la-h. 

Sorne interestinq points can~be made about scores in thlS 

list. There is a fair amount of variatlon ln the number of tlmes that 

any site was scored on any variable. On the varlable of lenglh of runs 

Burrington 'Hill was scored only 5 times whereas Killl.ngton was scorpd 

196 ti~es on the same variable. ThlS variation reflects the fact that 

certain large resorts, such as Killington, are more wldely known thon 

smalle~ resorts like Burrington Hill. 
, ' 

It is also interestlng to note the variation occurrlng ln 

the average number of times any variable was scored. The site propcrty 

scored most often was crowding, and the least oftcn scored was mlcro-

cl~ate. This variation has two possible explanations: elther sorne 

... variables are casier to score resorts on, thus eliclting greater res-

• 
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Table 6.1a 

\) 

Resort Average Ctowding Scores 

( 

Resort . Average Score Number of Tlmes Scoreù 

Bolton 34.97 44 
Bromley 66.63 150 
Burke 27.57 35 
Burrington Hill '36.00 6 

• Car1nthia 25.48 25 
Glèn Ellen 44.19 III 
Haystack tir ,l.4. 93 79 
Hogback 37.00 40 
Jny 51.30 81 
}(i11ington 75.26 219 
Mad River Glen 43.18 '- , 88 
Magic 44.03 76 
Map1e Valley '37.32 

'1~ 31 
Middlebury 35.89 Â.f .... 28 
Mt. Ascutney 34.08 25 j 
Mount Snow 80.43 .' 193 
Mt. Tom p2.00 41 
Norwich University 23.25 8 
Okemo 50.14 74 
Pico 49.78 87 
Plnnacle 16.00 9 
prospect 21. 27 11 
Smugg1er's Notch 45.11 70 
Sonnebcrg 15.00 2 
Stowe 70.15 199 

'" Stratton 74.25 140 
Sugarbùsh 62.65 125 
SUicide Six 38.00 12 -

f 

• 
\ 
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Table 6.lb 

Resort Average Tow Ticket Price Scores 

r 

• 

Resort 

Bolton 
Bromley 
Burke 
Burrington Hill 
Carinthia 
Glen Ellen 
Haystack 
Hogback 
Jay 
Ki llington 
Mad River Glen 
Magic 
M'aple' Valley 
Niddlebury 
Mt. Ascutney
Mount Snow 
Mt. Tom 
Norwich University 
Okemo 
pico 
PinnaFle 
Prospect 
Smuggler's Notch 
Sonneberg 
Stowe 
Stratton 
Sugarbush 
Suicide Six 

Average Score 

46.62 
71.83 
37.09 
45.66 
39.34 .f' 

61.53 
53.62 
33.33 
58.85 
77:.fH 
62.08 
62.21 
32.66 
42.66 
41.74 

'79.17 
44.73 
24.28 
61.27 
61.52 
11.22 
22.60 
60.47 
24.00 
83.44 
82.18 
75.62 
45.30 

Number of Tlmes Scored 

29 
125 

31 
~6 

23 
82 
59 
36 
63 

174 
71 
62 
30 
18 
17 

154 
34 

7 
58 
67 

9 
la 
59 

2 
169 
121 
101 
la 

! 

1 

.1=-1 
.' 

Î 
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Table 6.1c 

Resort Average variety Scores 

Resort • Avera~e Score Number of Tlmes Scored 
-J 

Bolton 35.15 39 
Brom1ey i 57.21 139 
Burke 49.63 31 
Burrington Hill 27.60 5 
Carinthia 2B.On -n 
Glen E11~n 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 
Map1e Valley 30.76 26 
Midd1ebury 32.72 22 
Mt-.-Aseutney 43.58 ,,,. 24 
Mount Snow 76.10 • 177 
Mt. Tom 35.37 35 
Norwich University 21.00 8 
Okemo 55.33 69 
Pico 56.62 80 
Pinnacle 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 

. 

~ Resart/ Average Score Number of Times Scored 

Bolton 3&.27 37 
Bromley <57.30 130 
Burke 5t.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 . 

1 - .) , 

Magic 52.32 71 
Maple Valley 36.45 24 
Midd 1ebury' 38.55 , î 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 
Pinnac1e 21.25 8 
Prospect 25.12 8 
Smugg1er 1 s Notch 70.90 62 

\\ Sonneberg 18.50 2 
Stowe 88.71 197 
Stratton 71.30 120 
Sugarbush 78.08 118 
Suie ide Six 38.53 13 

1 
" 

'. 
- -- _. -- -~------
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Table 6.le 

Resprt Average Aecessibi1ity Scores 

.. r, 
Resort Averag.e Score Number of Tlmes S-cored . ) , 

Bolton 63.62 40 
Bromley 64.85 128 
Burke 46.89 29 
Burrington Hill 89.75 4 
Carinthia 69.15 19 
Glen Ellen 

,; 

49.50 98 
Haystack 71.09 78 
Hogback 76.77 36 

~ 

~ 

Jay 35.97 75 
Killington 53.62 191 
Mad River Glen 46.40 89 
Magic 69.67 64 
Map1e Valley 76.27 22 
Midd1ebury 50.05 2.0 
Mt. Ascutney 52.48 25 
Mount Snow 67.00 166 
Mt. Tom 70.88 35 
Norwich University 58.37 8 
Okemo 60.92 65 
Pico 59.02 76 
Pinna~re 61.42 7 ,. 
Prospect 89.50 10 
Smugg1er's Notch 43.30 70 , 
Sonneberg 51.50 ~ ZI .'" 
Stowe 37.70 195 \ 

±' 

Stratton- 62.90 126 
~. 

, \ Sugarbush 46.28 - . 125 
Suicide Six 58.75 12 , , 

• 
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Table 6.1f 

,Resort Average Familiarlty Scores 

Resort Average Score Number of Times Scored 
:. 

Bolton 87.97 39 
Brom1ey 85.52 133 
Burke 82.69 26 
Burrington Hill 89.25 4 
Carinthia 80.23 17 
Glen Ellen 87.13 ~ 100 
Haystack 80.19 71 
Hogback 92.03 33 

l' • Jay 80.62 74 
Killington 88.07 196 
Mad Ri ver Glen 83.01 89 
Magic 84.20 69 
Map1e Va lley 89.57 26 
Midd1ebury 69.68 25 

f Mt. Ascutney 76.60 ' 25 
Mount Snow 86.44 173 
Mt. Tom 85.45 35 
Norwich Uni versi ty 60.88 9 
Okemo 84.36 74 
Pico 86.15 86 
Pinnac1e 79.12 8 
Prospect 79.72 11 
Smugg1er t s Notch 87.91 74 
Sonneberg 33.75 4 
Stowe 86.26 184 
Stratton 85.46 126 
Sugarbush 81.59 131-
Suicide Six 67.25 12 

• 
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Table 6.1g 

J 
Resort Average Qua1ity Scores 

.. 
Resort Average Score Number of Times Scored 

Bolton 59.39 28 
Brom1ey 72.40 107 

Burke ? 49.24 25 
Burrington H 11 25.25 4 
Carinthia 59.00 15 
Glen Ellen 62.09 72 
Haystack 44.55 49 
Hogoack 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 69.94 1:37 
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 
S'mugg1er's Notch 66.41 61 
Sonneberg 90.00 1 
Stowe 80.49 164 
Stratton 75.27 97 
Sugarbush 71.98 94 
Suicide Six 41.16 6 

• 
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Table 6.1h 

Resort Average Micro~Cl1mate Scores 

Resort Average Score Number of Tlmes S,cored 

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 ' 0 52 
Hogback 73.32 2S 
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 

"1P . Mt. Tom 61.08 23 
Norwich Um ver S l tYJ 43.00 6 
Okemo 64.90 43 
Pico 6(13 65 
Pinnacle 52,00 5 
Prospect 51.80 5 
Smuggler's Notch 55.;0 58 
Sonneberg 55~· 

,. 
1 

Stowe 57 .6~ 144 
Stratton 59.42 88 
Sugarbush 60.97 79 
Suicide Six 53.33 6 

~ 

""'-

• 1 
{ 

1 
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Table 6.2 

Average Number of Scorings for Each Variable 

Variable Average Number of Times Scored, 

Crowding 

Tow Tieke~ Priee 

Variety. 

Length 

Accessibi li ty 

Familiarity 
... . \ 

Quality 

Micro-ClLmate 

l, 

-, 

.. -

l 

\ 
\ , ~ 

1." 

71. 75 

58.03 

67.96 

62.78 

64.71 

66 ~21 

52.32 

47.21 ..1 
! 

J;f' . \ 

, 
"'\ \ .. 

" 

• 'f'" 
/ ,: 
~" 

1 
i~; ,1 

/ 

- -

. -

\ 

\ 

n 
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• panse; or, because of the order in which the variables were presented 
I~J .... 

skiers would be more probable ta score the first presented than the last. 

Table 6.2 shows the variability in the average number of tlmes each 

variable was scored. 

ln the following sectl0n the dlst~~butlons of resort scores 

. , 
for each variable will be ~xamined. Six resorts are excluded from this 

discussion because their site scores are based on v~ty small sample 
, ' 

si~es. These resorts are Burrlngton Hill, Norwich Unlversity, PInnacle, 

Vprospect, Sonneberg, and SUlcide SlX. 

Crowding 

Average perceptual scores for crowding range from a low of 

27.57 at Burke ta a hlgh of 80,43 at Mt.'Snow. From the distribution 

of scores (Table 6.1a) it woul~ appear ski~rs dlvlde resorts into two 

groups: those resorts wlth a hlgh degrce of crowdlng such as Mt. Snow, 

Stowe, Killlngton, and Sugarbush with scores ranqing betwecn GO and RO, 

, 
and those with a more moderate degree of crowdlng having scores betwcen 

25 and 50. <, However 1 even wi thin this la tter group 1 distinctive sub-

grouping has occurred. Vpon closer lnspectlon three subgroups occur: 

1) medlum crowdlng, Includlng Okcmo, Mt. Tom, Jay, and PICO (values bc-

tween 49 and 52); 2) medium-low crowdinq, Includlng Haystack, Smuggler' s 

Notch, Glen,Ellen, Magic, and Mad River Glen (values between 43 and 45); 

and 3} low èrowding, inclu\hng Maple Valley, Hogback, Mlddlebury, Bolton, 

and Mt. Ascutney (values between 34 and 37) . 

• " 
ft .n« -
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Tow Tic~t Price 

, 
\. 

" '. ;, 
' . 

-Average perceptual scores of resorts on tow ticket prlce 

, have a very similar distribution to scores on crowdlng (Table 6.1b). 

) 

There lS a wlde range of scores from a hlgh a~ Stowe of 83.4~ la a Ipw 

at Maple ~alley of 32.66. Three distlnct groups can also be identiflcd. 

First, there ïs a high prlced group consisting of Bromley, Sugarbush, 

Kii~ton, Mt. Snow, ·Stratton, and Stowe. This group's values range 
, 

.f~om 71 t~ 83. Second, there is a medium priced group consl§ting of .. 
" the resorts'Smuggler"s N01:ch, Jay, Glen Ellen, P1CO, Maglc, Mad Rlverr 

Glen, Okemo, and Haystack. This medium priced group's values range 

from 53 ta 60. A flnal lower priced group is qUlte dlstinct. Its mem-

bers include Bolton, Mt. Ascutney, Mt. Tom, Middlebury, Carlnthla, BurJse, 

Hogback, and Maple Valley. This final group's values.range from 32 ta 

46, a m4ch wider range than the other groups. 

Vi\riety of Runs 

Average perceptual scores on variety of runs te~ed ta 

spread out à bit more than ln the two prevlous distrlbutlons of scores'. 

The scores range from a high of 87.37 for Stowe ta a low of 28.00 for 

carintra. Whlle grouplng lS not as distlnrtlve as ln the ea:çller 
.. 

cases, sorne suhgrouplng.ls nevertheless eVldent. Smallvr resorts with 

less varlet y h?d scorès ranging from 28 to 35. These smalJer resorts 

include 'Bolton, Hogback, Mt. Tom, t-1iddlebury, and Maplc Valley. A sec-

ond'group of larger resorts, with scores on variety ranging from 43 ta 

61, appears eVldent:\ Interestlngly enough the smallcr members of this 

" , 

\, 

" 
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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-

slsting of the unquestlonably larqest resorts has varlet y scores rang~ng 

, ( 
from 68 ta 87. As in the second group just ~escrlbed, there 15 a recog-

~J 0 

f:-zab le gradient of si~e ln thlS fiqal group. The smaller resorts such 

't 
. as Smuggler's Notch and JaYo appear at the low end of the group with the 

largest resorts of Killington anc Stowe at the top. 

Length of Runs Q 

Scores of ski vesorts on length bf runs range from a low of 

23.36 for Carinthia ta a high of 88.71 for Stowe. As with the previous-

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 membcr, wlth those of the small resort group de-

fincd on variety of runs. However, further grpupIng beyond the sma]lest 

resorts doesn't occur 'as ncatly as ln the pre~lous cases. Nevertheless, 

there is a steady upward gradient of 1~ngth from the smaller resorts 
\ 

llke Mt. Ascutney and Haystack ta the very large rcsorts llke Stowe and 

Killlngton. Upon ~]oscr InspectIon, the relative posltlons of tnembers 

in thlS lar~e group of resorts defincd on the basls of length of runs 

are very slmilar to the relative posltlons of mcmbers of the two larger 

groups dcfined on variety of runs. The only dIfference is that the 

absolute positIons of Mad River Glen and Glen Ellen have shifted from 

.,./ 

a lower position on the ~riety scale to a higher position on the length 

• 
<1 

-
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1 

• , 
sca1e'. This has the effect on the lengt~"" sCëlle of providing a txansi-

tion from medium sized to larger sized resorts which was hot evident on 

the variety scale. 

Th1s subtle change lS very 1nterestlng and suggests a cer-

tain sensitivity of th1S scorlng method 'to actual chanqes ln perception. 

In terms of variety Glen Ellen and Mad River Glen are more sim11ar to 

1 

resQrlts like Bromley and pico than IUllington and Stowe. After all, 

var~ety is related to the degree of resort development and not necessarily 

the physical characteristics of the h1lls. However, length of runs 1S 

related very closely to effectlve vertical drop, a physical characteris-

t1c of hllls and not of resort development. The effect1ve verticdl drop 

of hills tends to increase as on~ moves north in Vermont because the 

size of hills becomes larger. This causes the length of runs to ln-

crease. The fact that skiers, on the average, percelved the more north-

ernly resorts of Mad Rlver Glen and Glen Ellen to be more accurately 

aligned with smaller resorts on va~iety and larger resorts on length 

.) seems to suggest the method is fairly sensltive to slight changes in 

perception. 

1 
AccesSlbili ty 

Accessibllity scoreS reflect the general distrlbutlon of 

skiers sampled in the study. Hlgher scores have been asslgned to hl Ils 

in southcrn Vermont, whereas lower accessibility scores have been as-

sociated with northern resorts like Jay and stowe. This is que to the 

• 
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Ç> , 

" tact that most skiers sampled in the study reside in New York, Connecti-

eut, and Massachuse~ts. rt is interesting to note that the interval dif- / 

ference between moderately accessible resorts and poorly accessible re-

sorts on the perceptual scale lS much dlfferent thàn the int~rval dlf-

ferences pctween thèse resort~ in q,ctual dlstance. As would be expccted, 
1 

poorly accessible resorts ~~ as Jay and stowe, about 40 :ctual mlles 

apart, have respective-perceptual scores of l5~97 and 37.7, while Mt. Tom 
,.4-. > 

and Suicide Six'~hich are more accessible for most of the skiers sampled 

are only S,miles apart, and yet have respective perceptual scoreS of 

" 70.88 and 58.75. Another point can be made about northern resorts which 
t 
\ 

have moderately hlgh accessibility scores. Resorts like Bolton, Burke, 

and pico are used by a lot of local skiers. This causes their accessi-

bility scores ta be unusuâlly higher than other resorts in thelr imm~diate 
, ~ 

vicinity which are used ~nonlocal skiers. A çase at point is·Pico and 

Killington., Picofis useè by a lot of Rutland ,skiers, residJ,ng about 

10 miles away. Howeyer, Kl111ngton WhlCh is only 10 miles from Pico, 

has a lot of New York and Massachusetts skiers. ThlS causes their res-

pective accessibl1ity sçores to dlffer. 

Familiarity 

Familiarity WùS originally included in the analysls as a 

pos~ible e~planatory varlable of skier preferences. It was felt that 

skiers could express preference for resorts they had never actually 
, 

skied at but knew of through various sources. In this case' preference 

might vary somewhat according to the amount of information the skier .' 
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had about a particu1ar resort. Therefore, skiers were asked to score 

only those resorts they had never been ta, presumin~ that resortsowhere 
~ ~ 

they had skied wou1d be reasonably familiar. However, the directions 

.1 , 

were disrc~arded by many skiers filling out the' questlonnaire and they 

would score resorts that they had been ta. Whert the scores were com-

pi1ed it became obvious that sorne sklers had cortectly followed the in-

structions while'others had not. Thus the scores are not reliable 

measures of fami1iarity and are not included in the analysis. 

Qua li ty of Runs 

Perceptual scores on the quality of runs range from a low 
\ 

of 32.81 for Maple Valley to a high of 80.49 for Stowe. In generai the 

J' 

relative positions of resorts on the quality scale remain siml1ar ta 

their positions on the length and variety scales. There are sorne notable 

exceptions. Smaller resorts sUyh as Carlnthia and Bolton and medlum re-

sorts like Bromley have higher quality scores. This simply lndicates 

that while the Slze of hi Ils and amount of developm'ent. at a resort nlay 

not be great, the quality of nms ca~e gooo: In gener~"scores 
J 

tended ta be high and most resorts have scores between 60 and 80. This 

suggests that perhaps sklers have a harder time acc~rratelY tiscriminat-

ing between relatlvely slmilar sites on an intangib,le property like 

quality of runs than on a more concrete property such as tow ticket 

priee. 

Micro Clima te 

Average percePtual scores on micro-climatc range from a low 

1 

( 
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of 47.5 for _jay to a high of 73.32 for Hogback. Jhis is the ,smallest 

range of variation in any of the variables on which scores were obtained. 

Furtherrnore, most of the scores are confined to the range between 50 and 

65, süggest~ng that this variable was the harde st to discrirninate dif-

fer~nces between resnrts. 
" 

A ma'trix of the correlation coefficients between each pair 

of variables based on-mean resort scores is presented in Table 6.3. 

This matrix 'reveals that many of the variables are highly intercorre1ated. 

Crowding is most strongly correlated with priee (r = .897) while it is 

'< ' 
aiso strongly c6rrelated with variety (r = .802), length (r = .:61) and . 

~, 

quality (r = .734). This strong correlation of erowding and price 

points out that large volumes of skiers are skiing at more expensive 

resorts •. However, it does not necessarily suggest that resort price 

has a relatlvely small impact on 5kiers' choiees. It 15 also understand-

able that crowding would be strongly correlated with such ski site var-

iables as lengt~, var~ety, and ~ali 

properties improve. from s1.te to s' e 
; 

crowds. 

Obviously as t~ese 

they ~1 attract 1arger and larger 

Priee is most orrelated wlth varlet y of runs 

(r = .907) and length of runs (r = .876) 

and quality of runs (r = .857). This relationship reflects the faet 

that skiers perce ive resorts with betbér variety, higher quality, and 

longer runs as the higher prlce resorts. 

( 
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~ L Table 6.3 
.) 

product ~oment Correlation Between Average Resort Site Characteristic Scores 

,. 

~
~\ 

1 

\ 

Tow " 
Ticket \ 

Crowding Price Variety Length 

Crowding 

Tow Ticket 
Price 

Variety 

L.ength 

Accessibility 

Familiarity 

Quality 

Micro-Climate' 

, 
1. 

.897 .802 .761 

-C7 .876 

.ges 

, " 

\ 

--- ~-2'='~'. 

0, 

Acce!t"5ibility Fam+liarity Quality 

-.119 .313 .-734 

-.347 .232 .85,1 

-.572 .298 .818 

-.645 .238 .167 

.239 -.454 

.315-

~.~ 
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d ~ 

! il: " 
1 ~ t l 

l' 1 f 
':i i i~.f 

Â. 
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1 
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Micro-Climat;e" 
, 1 

- .080 

-.115 
, 1 

-.245 

-.345 

_464 

.293 1) 

} .067 
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Var1(~ty lS very hlghly correlated Mith length, (r = .988) and 

less strongly correlated \nth quality (r == • 8lB). This refl~cts the 

\ 
relatlve lnterslependence of each of these variablès. .Dne would expcct , , 

that most tesorts wlth a large variety would probably have the longer 

runs. Howevèr, quality of runs lS more indëpendent of physical charac

l 
teristics of a hill such as lenqth and variety; of runs. 

The remaining three variables of accesslbility, famillarlty, 

and micro-cllmate show no outstanding interrclationshlps elther amongst 

• themselves or with previously discu'ssed variables. 

Regression of the site Attraction Sc ales and Site Variable Scores 

Site attraction can be expressed as a function of lmportant 

site variables or propertlcs. In the previous chapter two mcasures of 

Sltc attractlon were derlved for most of the ski sites lncluded in thlS , 

study. One scale, termcd stated site attraction, was derived from 

sklers' rankings of sites ln terms of preference. The second scale, 
.- : ,.-:~ 1 

termed revealed attraction, was derlved from the reveal€'d preferences 

"-
of sklers Var resorts. 

,1 
$0 

In this part of "the study bath of thcse measures of attrac-

tion wlll be tak~n in turn as a dependent varlable ta be explalned ln 

terms of the independent variables identified in the preceding section 

" 
: of this chapter. The purpose of this step ioS? to, first, ldentlfy whlch 

variables are related to site attractlon and, second, ldentify the con-

trlbution each of these varIables makes ta a mensure of attractIon at 

ft - rÎn5 

• .0- • 
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This study assumes that ~i~e attraction is an additive function 
y 

of important site variables. 
\ 

More spécifically, attraction is equal to~ 

the sum of products of the quantity of a variable percelVed at a resort 

t1me~'the preference weighting attached to the variable. ThlS attrac-

tion function was presented earlier in this study in (1.5) as: 

(1.5) 

where, A, = the attraction of site ji 
) 

w
k = the preference weighting sklers at-

tach to the kth variable; 

qk' = the average amaunt of the kth var-
J, 

iable sklers perceive at slte j . 

The known quantities in (1.5) are the attraction scores for each site 

(A,) and the quantities of diff erent variables percei ved a t the si tes 
) 

(qkj)' The specif.i~ problem i5 to identlfy the weightings (w
k

) for 

each varlablc and identify which n varlables are ta be lncluded. 

Thc-above attraction function can be rewritten as: 

y = (6.1) 

~ 

--

--------
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where 1 Y = the attraction of a si te; 

Xl: = degree of crowding; 

X
2 

= tow t~cket priee: 

X
3 

:;;: varlcty of runs; 

X4 = lenqth, of runs; 

Xs = accessibili ty i 

X
6 = quality of runs; 

X
7 = micro-elimate i 

bl · .. b7 = preferencé w~ightings attached to. 

each df the seven site variables; 

a = a scaling parameter; 

e = an error terme 

In this form the attraction funct10n can be cal~brated through step-

w1se multiple regression. 'l'he regression will identlfy Wh1Ch varIables 

significantly rcduce the amount of unexplained variance in attraction 

values and what the values of the preference weightings are . ... 

Three site variables are identified as best exp1aining 

variation in stated site attraction values. They are length of runs, 

qua1ity of runs, and degree of crowding. The final attractIon function 
if 

waS callbrated as 

" 

1\ 
A. 

] 
= 

" ) 
-167.32 + 3.52 X4 - 2.61 ~1 + 1.69 X

6 
(6.2) 

This model accurately predicts 90 percènt 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) 15 19.23, suggest-

1ng a low a~ount of scatter 1n the neasures of ~tated s1te attract10n 
" 

around the., htted regresslon plane. 83 percent of the att.ract10n values 

are within l SEE of their predicted values; and 96 percent of the actual 

measures are within 2 SEE of their predicted values. Table 6.5 shows 

the observed and estimated attraction values for each Skl resort a10ng 

with each resort's residual and standardized residual. 

It is interesting to note which resorts the regrebsion 

poorly predicts, i.e., those fa1ling outside 1 SEE of the regression 

plane. Four resorts are included in this group: Bprke, Glen Ellen, 

Jay, and Stratton. AlI 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 rcgression both of 

these hills would be-assigned lower attraction values than they were 

given by the skiers~ A plausable ex~lanation for this is that both 

Burke and Stratton have additional variables which affect their attrac-

tion. The case of Stratton is a good example. It is one of the b1ggest 

resorts, in a commerc1alized sense, in the state. Sk1ing 1S only one of 

the many activltles offered at this~resort complex. Additlonally, there 

is a huge housing development where skiers have built condomfniums. AlI 

of these extraneous variables may cause ~kiers to perceive Stratton in a 

more complete recreational sense, than-in a sp~ci[ic skiing sense. 

ft - -
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Variable 

Length 

Crowding 

Quality 
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Table 6.4 

Regression Statistics For Stated Attraction Ana1ysis 

Regression Coeffic1ent 

3.525 

-2.614 

1.696 

St.nd.~ Error of the 
Regression Coefficient 

.392 

.432 

.513 

Î Computed T 

8,974* 

-6.042* 

3.307* 

• 

Bets 
Coefficient 

1.084 

-0.690 

0.382 

* significant at the .005 proùabi1ity 1eve1 

Multiple Correlation Coefficient .953 

Standard Error of the Estimate 19.237 

,~ 
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Table 6.5 
, 

Derived Stated Attrartion Neasures, Predicted Attraction 
Measures, Residua1s, and Standardlzed Resldua1s 

<'; • 
" . -r 

Derived Predlcted Residua1 Standardized 
Re/?ort Aj A· J Residua1 

l' 

,-

Bolton -11.244 -30.094 18.850 0.980 
. Brom1ey -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 

J Killington 50.716 57.925 -7.209 -0.375 
Mad River Glen 43.042 ( 55.798 -12.756 -0.663 \ 

Magic 9.462 1 3.966 5.496 0.286 \, 
Maple Valley -88.108 -80.698 -7.410 -0.385 
Midd1ebury -20.186 . "" -38.507 18.322 0.952 
Mt. Ascutney -30.501 -26.291 -4.210 -O. 2i 9 
Mount Snow 5.608 4.893 0.7f 0.037 
Mt. Tom -100.000 -88.149 -1l.8 1 -0.616 
Okemo -4.896 -4.505 -0.391 -0.020 
Pico ~17 .383 13.055 4.328 0.225 
Smugg1er 1 s Notch 62.630 77.410 -14.780 0.768 
Stowe 100.000 98.638 1.362 0.071 
Strattor 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 ,'. 

\ 
"\ 

• . ' 

tI 1 
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, 
\ for underpredictiorl of Burke's attraction is The \eason an 

4 

much harder ta exp~,~~~ ;1' It is not at aIl commercialized in the way that 

Stratton is. The only outstandlng attrlbùte not accounted for ln the re-

gresslon lS that lt lS hlghly lnaccessiple to most'of the east coast ski-, 
• J , , 

ing market". This may be a very lmportant aspect ln Burke' s aclual a t
Q 

traction. However, this is purely speculation and lS not supported by 

other resorts with equal1y poor accessib111ty but WhlCh the regression 

overpredicts. 

The regresslon overpredlcts attraction values for Jay arid 

Glen Ellen. Put another ~ay, the variables and weightings ldentlfled in 

the regression suggest that Jay and Glen Ellen should be more attractlve 

than sklers think they are. ,The overprediction 15 easily explanable by 

the"fact that both resorts have excellent skiing facilities and not a 

tremendous amount of crowding. However, lhe factors wh1ch cause cl lower 

observed atttaction value to occur are not readily identlfiable. 

One miqht conclude that the regresslon poorly prcdlcts 

larger ski resorts as ev~denced by the cases of nurke, Stratton, Jay, 

- and Glen tllen. However, this is not the case. rhe largesi
J 

but not 

necessari1y most atiract1ve resorts' attractlon values are very accurale-

1y pred1èted: Stowe's standardized res1dual ls .071, Klll1ngton's is 

~;' > 375, and Mt. Snow' s is . G'.37. Smaller rcsorts are also rela1=:~vely well 

predicted, w1th aIl observed attraction values fall1ng within l SEE of 

their predlcted values . 

.. 
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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 ta the 

lenqth and quallty of runs at a resort and the amount of crowdlng. 

SIte attractIon scares derlved from tHe revea]f'1 preference 

analysis were ~lso regressed agains~ site variable scores. This regres-

sion identified one variable, length of runs, as the best predIctor of 

the revealed site attraction values The ca1ibrated mode1 is, 

,.. 
A. 

J 
-79.863 + 1.77 X4 

, 
Regfession statistics assoclated with thlS analysis are presented in 

Table 6.6. This model explains about 45 percent of the varlatlon ln 

the revealed attractIon values (r = .675). Other attractlon functIons 

o 
l' • , 

Wl th addl tional var iaihes wc{e callbra tcd. Howevor 1 as Tabl e 6. 7 pOl'nts 

out, the irrcluslon of addItional variables had very llttle effect at re-

ducing the amount of unexplained variance In~the revealed attraction 

scores. 

TABLE 6.7 

" Alternatlve Attractlon Models 

Varlables 2 2 
~ , r r Increase ln r 

Length .6754 .4562 .4562 

Length, Quality .7200 .5191 .0629 

Length, Quality, Crowcling .7328 .5371 .0180 

-
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Variable 

,f /'~, Length 
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-"" Table 6.& 

Regression Statistics For Revealed Attraction Analysis 

Regression Coefficient 

1. 776 

Standard ,Error of the 
Regression Coefficient 

.457 

--e 
, \ 

~ 

Computed T 

3 .~886 * 

* significant at the .005 probability level 

Correlation Coeff1cient .675 
Standard Error of the E8ti~ate 40.364' 
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, ~ 

... The fac,t (hat the revealed 'attracti,on scale is not as ac-

curately predlcted as the stated attractl0n scale may be related to three 

sources of error. First, Rosses lnferential technique, outlined in 3.6 

, 
and 3.7) may not provlde sufficiently accurate lnformation on the rela-

tive attraction of two sltes. ThIS Inadequacy may be related to a second 
1 

source of spatlal bIas. ThlS pOlnt WIll be discussed further ln the 
- ~.- , 

followlng chapter. 

Second, the attract10n scale derived from stated preferences 

may reflect measures of attraction which have been " sImplifled" by the 

intervlcwed sklers. It lS concelvable that skiers, when maklng lntro-

spectlve judgements on their preferences for ski sltes, only focus on 

varIables of seem1ngly apparent importance. These variables may, how-

ever, have only moderate ilctual lmportance ln their behavlor. Because 
,. 

It lS vilr'lab]cs of apparent Importance whlch have been reqrcssed with Q 

tJ1E' ilttrilction IN'asures, J..t lS 'hardly surpYlsing that they better pre-

dIct Intros}J&ct.lVC Judgements than actual behavlor. 

A thIrd reason why\the stated attractIon measures are bet~' 

ter predIcted lS that both the stated preference rankIngs and the site 

varIable score were obtalned from the same group of skiers. Skiers, ln 

o 
answerlng the questlonndlre, may have attempted to justlfy thcir pre-

ferenee rankings by q1vlnq slte var~ablc scores conS1stent with the 

ranklnqs. In short, thcre 1S more InternaI conslsteney between the 

1 

sltc scores and thé stated attractIon mEiasures than between the Sltc 

scores and the revea]0d dttract~on measureS. , 

- - mi 
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E~lanation of site Attraction s~~s 

The regression analysis of stated attraction scores has 

been succes~ful at idéntify~ng and we~ghting the effect of tllree site ~ 
, 

characteristics on slte attract~on. The analys1s of revealed s~te at-

traction was successful in 1dentify1ng and weightlng one site variables. 

Because of the prediçtive accuracy of the stated attraction model, any 

further discussion on the relationship between site attract~on and site 

variables will focus on information obtained from this regression. 

From the analysis of stated site attraction scores certa1n 

inferences can be drawn about the effect of varlables on site attraction 

scores. First, the analysis has identlfied length and quality ?f runs 

and degree of crowding as the site characteristics which best explain 

the site attraction scores. Interestingly enough, they have the same 

approxima te importance as skicrs suggested in the ElllS and Ker study 

(Ellis and Ker, 1971). Furthermore, lenqth of runs may also be the 

best representative of a more general factor describing the overa1l 

charaçterist~cs of a ski hill (eg., length and var~ety). Secondly, 

the regression has ident~fied how site attraction" i5 related to these 

1 three var1ables: it 15 po~itively relatcd to length and quality of 

runs and inversely related ta degree of crowding. Site varlables like 

length of runs and quality of runs certainly have positive util1ly as-

sociated with them. That lS, the more of them at a site, the better 

the skiing. It would be expected th., theY,would be positively related 

ta site attraction. Crowd1ng, on the other hand, has negative utility 

J 
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and therefore it would be expected that site attraction would decrease 

as i t increased, 

Length of runs has been identified as the ~ost lmportant 

~ 

of the three variables. It is about three times as lmportant as quallty 

of runs and a little iess than tWlce as important as degree of crowding. 

Crowding is the sec~nd most important 'characteristic and it is about 

twice as important as quality of runs. 
) 

... 

The fact that the tw,o most import~nt variables have an en-

tirely different effect on site attraction scores suggests that there 

is a trade-off between these two variables at each site. For sorne sites 

the long"runs offset high crowding, resulting in rnoderately high attrac-

tion. s~aller sites havlng the sarne amount of crowding may be rnuch less 

attractive because they do not have enough positl~e utillty ln the forrn 

of long runs to offset the negative utiJity of crowding. 

in a two 

Figure 6.1 shows the derived attractlon surface plotted 

dirnensional attrlbute space ~ned by crowding on the x aX1S 

and length of runs on the y axis. 'l'his shows graphically t:he trade-off 

relatl,onshlp bctween length and crowding identified in the stated at-

traction analysls. site attraction is high in the upper le ft of the 

graph where there 1S rnodctate length of runs but very low crowd1ng. 

The attraction surface slopes downward toward the lower right hand 

corner where there is high crowding and short hills. Thore are no 

hills in these corners bccause either such attractive opportunities don't 
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Figure 6 
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• exist (as would be the case in the upper-1eft hand corner where resorts 

would have long runs and low crowding) or they would not have sufficient 

attraction ta survive economically (as would be the case in the lower-

right hand corner where resorts would have short runs and larae crowds). 

The general shape of the attraction trade-off surface 11-

lustra tés the notion that as length increases so does attriEtion and as 

crowding increases attraction decreases. Resorts, such as Burke, with 

moderate sized hills but very low crowding have high attraction. Hi1ls 

with the sarne amount of length of runs but more crowding show substan-

tial decreases in attraction, as is the case with Mag1c. On the other 

hand, hills with high crowding and srnall hills have very low attraction. 

This is th~ case with Mt. Tom. As the length of hills increase attrac-

tion increases in spi te of the same degree of crowd1ng, as with Jay, 

Piço, and Okerno. 

In general, as the degree of crowding increases it takes 
1 

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 stecp, suggcsting that it takes larger amounts of either 
, 

crowding or length to 1ncrease or decrcase attraction values. This 1S 

the s1tuation in the middle of the graph. In other areas the surface 

rises and falls off very sharply. A good example is the surface around 

Burke. Very small changes in either crowding or length of runs cause 

very big changes in attraction values. For example, Mt. Ascutney which 

1 • has slightly shorter runs and slightly more crowding than Burke has sub-
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stantially less attraction than Burke. 

The Identification of Important Site Characteristics Through Percep ual 

Scaling 1> 

In the preceed~ng re~ression analysis the s~te character-
\ 

istics of length of runs, qual~ty of runs, and degree of cro~ing were 

identified as irnp~rtant deterrni~ants of site attraction. y çection 

will examine an alte16native method for identifying the ~~ant cP ... ç.-

tertstics of spatial alternatives. This method, termed similarities 

analysis by Coombs (Coombs, 1964), was developed in psychology and has 
f'-

been tested in a nurnber of situations. . .... 

When presented with three sites, people can perceive the 

1 

first site as mare similar to the second site than the third site. In 

the case of skiers, they can perceive sorne resorts belng more sim~lar 

and sorne as being more dissim~lar. Such a comparison must, however, 

be made according to sorne 'standar~ It 1S hypothesized that this stan-

dard is one or a number of attributes shared by aIl sites, which a skier 

uses to discrim1nate between sites. These attributes can be regarded 

he dimens10ns of an aggregate perceptual space within which judge-

of resort similarity occur. 

.. 
It is of interest to see wh ether or not thjs group of var-

,~ .~ 

iables will contain site variables which govern preference; namely, those 

~ted to site ~~action. Furthermore it is of interest to examine 

the relative importance that "preference related \'ariables" have in 

t ~ 

~~-~~~.~'.'-----------
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]udqcmcnts of pcrceptual sLmLlarity. One mLqht expcct a ,strong relatlon-

ShLP betwcen these two sets of variables. Hence, it is the purpose of 

this section ta construct a similaritles space which would reflect thc 

perceived simlldrity between ski resorts and then identlfy propertics 

which bound this space. 

Data 

!~ach skier ln the sample was asked to separa te the rcsorts 

he was familLar wlth lnto as many groups as he thought necessary sa that 

aIL members of edch group would be ~ore simLlar to each other than-to 

1 1 J 

members of any other group. Each time à skier grouped a set of resorts 

this was recorded in a sample i1ze matrlX. Each cell in~thLs ma~rLX de

;oates the n~er of tLmeB tha1thc row and thé column ski sLtes were 

compared. A second matrLx was slmultaneously constructed and each tLme 

any slte land any site j were qrouped by a skier, the l]th ecll of this 

second matrlx was lneremented. After aIl skLers' ~rouplnqs were examined 

a similarLtlcs matrix was construeted. ThlS waS donc by sl~ply dlvldlng 

each ccli of the flrst matrlx, representlng the maXlmt~ number of tlmes 

that a row and column site could be ]udgcd slmllar, by the same celi 

in the second matrlx which showed the number of timcs the two resorts 

were actually ]udged to be Slml~ar. :ThlS matrlx of slm+l~"'ri ty ~easures , " 

lS presented ln Table 6.8. 

Values ln this matrix represent the perceptual slmllarity 

between any row and column skl site_ This representution lS ln il muner-



·~ ~ • 
Table 6.8 

Similiarities Matrix " 
'-y 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
Bolton l. 

Bromley 2. 0.42 
Burke 3. 0.50 0.13 

Cannthia 4. 0.32 0.13 0.32 
Glen Ellen 5. 0.36 0.30 0.20 0.33 

Haystack 6. 0.25 0.42 Loo 0.45 0.44 
Hogl>ack 7. 0.75 0.07 0.50 0.57 0.33 0.67 Jay 8. 0.20 0.29 0.31 o 00 0.39 0.13 0.25 

Kilhngton 9. 0.21 0.28 0.17 0.00 0.26 0.08 0.13 0.40 Mad River Glen 10. 0.26 o 17 0.80 0.00 0.57 0.17 0.20 0.50 0.22 MaglC Il. 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 0- 28 0.50 0.43 0.00 0.58 0.82 0.00 0.06 0.33 0.43 Mlddlebury 13. 0.50 ~:"fi~~<1 50: 0 .'32 . ~ .10 0.50 1.00 o 09 0.05 0.19 0.50 1.00 Mt. Ascutney 14. a 50 a . il. 0-.-00- 0 -00 O. 25 0.71 0.50 0.00 0.16 a 21 a 33 0.00 0.50 Mount Snow 15. 0.20 0_40 0-07 -000 0.20 0.11 a 07 0.19 a 50 o Il 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 a 32 1 00 0.14 Okemo 17. 0.55 0.45 o 38 1 00 o 32 0.65 0.63 a 25 0.11 a 43 a 68 a 55 0.31 o 78 o 07 0.42 Pl.CO 18. 0.54 0.45 o 14 0.33 o 45 o 38 o 7l a 20 0.25 a 30 0.58 '0 14 o 43 0.64 0.22 0.33 0.54 muggler's Notch 19. 0.43 0.09 0.38 a (JO 0.53 0.06 a 25 a 43 a 40 a 38 0.33 o 00 0.17 a 25 0.19 o 00 a 41 0.46 Stowe 20. o .i2 a 16 0.20 o 00 0.27 b.Ol a 05 o 48 a 53 a 37 a 08 0.00 a 20 a 05 0.32 0.05 0.09 0.08 0.44 Stratton 21. 0.20 0.54 0.00 0.20 0.30 0.11 0.11 o 23 0.48 0.18 0 a 30 a .Li 0.11 0.13 0.52 o 05 0.16 0.41 0.43 0.41 Sugarbush 22. o 15 a 21 0.13 o 00 0.42 a 08 a 00 a 32 0.50 a 23 a 15 a 00 0.05 a 08 a 49 0.00 0.07 0.16 0.30 0.51 0.46 SuiClde SllX 23. 1.00 0.33 0.33 0.32 o 20 o 75 l 00 o 60 o 14 o 33 o 67 o 32 1.00 o 75 o 14 0.32 1.00 0.60 o 25 0.38 0.00 0.17 

>., 

.. 



• 

• 

- 150 - , 

ica1,form and is an aggregate expression in the sense that no value may 

necessarily represent the perception of an individual skier but rather t -\,J-
~~ 

what aIl skiers have ind1cated in the aggregate, 

Scaling the Similar1ties Matr1x 

This perceptual s1milarity between any two Skl s1tes can 

also be represented physically in a rnultidimensional space. In th1s 

space perceptual sirnilar1ty is represented by the d1stance separat1ng 

points corresponding to the ski sites. Smal1 distances s1gnify a high 

degree of perceivrd s1rnilarity between the two resorts and large d1S-

tances reflect a high degree of dissimilarity. 
->~ 

The transformation of the aggregate measures of perceptual 

sirnilarity from their numeric form in Table 6.8 to a physical or dis-

tance form 1S done through the use of the multidlmensional sca11ng al-

gorithm SSA-l, described in Chapter 4. 

The advantage of iscal1ng the sirnilarities rnatrix in this 
1 

manner is twofold. ~irst, thJ, configurationtof points and their de
I 

.' rived spatial relations produced'by SSA-l provide easlly visualizable 

relatlonships of the perceptuall slm11arity between differenl resorts. 
1 

Such relationsh1ps are very ha./rd to d1scern 1n the original similaritles 

matrix. Second, once this conf1guration 1S derive1' a;h provided that 
. \ -

z.. it satisfactorily);-cflects reration~hips inherent in the simi arÎties 
1 l , 

matrix, further analysis can'be perforrned on the conf1gurati n of points 

-' 

that cannot 9~'performed on the matrix of simi1arity measure . 
{/ 
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The similarities measures presented in Table 6.8 were used 
t'. 

as input for SSA-h- The rows and columns for the resorts Burrington Hill, . 
) 

Norwich University, Pinnacle, Prospect, and Sonneberg have been removed 

because they contalned a large amount of misslng data (I.e., no comparl-

sons). The dimensionallty 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 conflguratlon 

interpretability. A two-dimefisional configuration was arbitfarily selec-

ted for initial examinationi subsequent enlargement or reduction of 

dimensionallty was to be directed by the amount of STRESS contained ln 

the initlal conflguration (i.e., hig~ S~RESS suggestlng high~r dlmen-

sionality and very low STRESS suggesting fewer dimensions, namely, one). 
" 

The two-dlmensiona1 configuratIon is presented ln Figure 

6.2. The computed stress value for this conflguratlon lS a rectson~ly " , 

low 0.186, suggesting an 18 percent departure from mànotoniclty. The 

algorithm has positiQncd most of the larger resorts in the lower right 

of the configuration, the moderate sized rcsorts ln the middle of ~he 

configuratl0n, and the smaller sités to the 1eft. Such a distinguish-

• able gradIent of resort slze suggests that the confIguratIon has sorne 

fairly ObVI0US underlying propertlcs. Because STRESS was sufficlently 

lo~ and the confIguration had a very ObVI0US shape, no further solu-

tions were sought. 

Fitting Property Vectors to the Perc+ptual Space 

~ 

It can be reasonably asserted that lf the shape of thls 

: 

. . . 

• 

.. 
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~ace is a result of the comparison of resorts on the basis of 

n characteristics, these characteristics should be identifiable in 
,f· ... , 

th space ~ the form of vectors WhlCh span or bound the space. However, 

no method has b~n devlsed WhlCh dllows, the domInant propertles shapIng 

" a câllnq,conflquration to reveal therselves. 
~ ..... '\ 

IIlStCdc1, Vé1rlOUS vectors 

of r.operty scores. for eacl1 point ln the c6nfiguratlon are "fItted" in 

the! Space'. The degree~to Wh1Ch these tested properties accurately fIt t:t " _ 

.in the space is taken as a measure of how weIl the propertles explain 

the spape of the sp'ace. Properties which fIt the space very accurately 

are itferrep to be the characteristics by which reBQrts are compared. 

1 
1 

l' 
1 
1 
1 
t 

The algorithm used to f1t property vectors i~ the perceptual 

\. space Ils PROFIT, developcd by Carroll and Chang (Carroll and Chang, 1964). 
1 

~ 
The p~cedure used by the algorlthm to fIt vectors ln a scaling conflgura-

~ 
tion ~n be dcscr1bed as though l t WdS heurl stlC, al though the actual 

~ - . 
pro,"~dLrf> dcrivcs a solution analytlcally. The procedure beglns by 

~akilJ the flr~t s1te :property, which is in tke form of a vector of ~ 
sco~\O,s for each Sl.t~ on that property, and pO~)ltiohs it ln the conflgura-

" 
* t1ün of Skl"s1'tes. Each site 1 S~oslt10n" 1S pro]ected onto the vector 

1 

of scores. The ~orrelat1on coefflclent is then cOl1]puted between the 

pr.ojeçted ~cores ...,ot; the Skl resorts and the actulll scores on the vector.' 
.. \~ , 

. The vector lS then ro'tated slightly unbl a new set of pro]ected scores 

occur. The correlation coefficient is again comput~d bctwccn the ncw r\ 

proj~cted scor~s and the actual vector scores: Thls procedure èon-

tinues unt11 eaèH possible ranking of projected scores wlth its asso-
1 

1 

1 
1 

1 

1 1 

! 1 

... 
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ciated orientat~on ln the space has been tested for the degree to which 

it correlates with the actual vector scores. The fipal orientation' is 

that for which the correlation of projections and actual scores is , \ 

max~mized. ThlS entlre procedure is then repeated for each candidate 

property. 

Al! slte properties were fltted to the simllaritles configura-

tion with the excep~ion of famlliarity. The dIrection of these vectors 

in the configuration are shoW'n,in Figure 6.3( and a list of correlatlon 

coefflcients for each property vector lS presented in Table 6.9. 

2 ' 
Most of the ve~tors have fairly hlgh r values. The most 

sim1lar correspondence between pro)ected and actual scores occurs for 

2 
the site properties of length of r~ns (r = .897) and varlet y of runs 

222 
(r = .905). Price Cr = .834) and crowdlng (y 

le5s accurate correspondcncc as do acCeSSJblllty 

= '194) have a Sllghtly 

2 
(r = .569) and quallty 

2 
of runs (r = .661). Micro-cllmate has a very 10w correspondence 

Of equal ipterest is the dlrectlon of these fitted vectors 

relative to one an9ther. Table 6.10 shows a matrix of the COSlnes of 

angles bctwecn thc.vcctors. 'l'he varlables. of varlcty, lcngth, and 

quailly a~e hlghly collnear. ThlS group of propertles have the most 
,/ 

2 
accurate flt ln the spa cc on the basls of r values. Aiso these var-

iables are the only candldate properties WhlCh are re1ated to the 
t 

actual physlcal properties of ski sltes. Because they are colincar and 

f~t very accuratcly ln the conflgurat~on, It would appear that th1s is 

one factor span~in9 the perceptual space. 

.~ . 

" 
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• 
Table 6.9 

~~\ ..... (u ____ ~ " \ ~ v •• :: f , -
'= - prodùet Moment Correlation For Fltted Property Veetors 

" 

Crowding 

Tow Ticket Priee 

Variety 
, 

Length . ..:,. 

A-=cesiibility 

1 Quality , 

Miero-Climate 

• • 

h' 

r 
,'r 

.890 

.913 

.951 

.947 

.754 

.813 

.308 

a 

r 2 

.794 

.834 

.905' 

.897 

.569 

.661 

.094 

; " " : 
',1 

, " 
• 1 

.. 

.. 

.' 
.~ 

",'If 
~ 

" 
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, Crowding 

Crowding 
, 

Tow Ticket 0.9625 
Priee 

\ 
Variety 0.7401 

Length 0.6835 
.., 

( 

"_Accessibility 0.0874 
0 

Qua 11 ty 0.7943 

Micro-Cllmate-0.037l 

Tow 

Table 6.10 r 

Cosines of Angles Between pair& of 
Fitted Property Vectors In the Perceptual , 

• 
Ticket , 

Spac~ 

Prl.ce Variety 'Length Accessibility 

"Ô 

0.8948 

0.8560 0.9967 

-0.1862 -0.6052 -0.6674 

0.9009 0.9999 0.<J955. -0.59~2 

-0.3070 -0.6995 -0.7548 0.9922 
• 

.. 

------ • 

1 
~ 

Quality Micro-Climate 

- 1 

C' 

"-

-0.6896 
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~ 
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'1 
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• l' 
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• The variables of erowding and priee have fitted veetors 

which, while not being as strongly colinear as the physieal character-

~stic variables, are in the same general area as those s~te character- .. 
~st~cs. It ~s also ~nterestlna to note that these are, essent~ally, the 

ooly nonphys~cal characterist~cs assoc~ated w~th eact site wh~~h have 

been,tested. Like the physical characteristics, they have grouped to-

gether. -~ 

The final variable vector of accessiblilty f~ts moderately 

weIl in the space. However its orientation is mueh d~fferent th an those 

related ta actual site characteristics. Its o~i~ntation lS orthogonal 

or oblique to the other fltteà vectors. An examinat10n of thlS vector's 

\ . 
position ln the space shows clearly that more northern resorts sueh as 

Jay, Stowe, Sugarbush, and Smuggler's Noteh have low access~blilty pro-

jectlons whl1e southern resorts like Mt. Tom, Haystack, and CdYlnthia 
~, 

have high projected scores. 

This fitting solution suggests that sklers ~se two or 

three general factors to compare s~tes. A f1rst factor 15 certainly 

related to the physlcal properties of a ski site. In this study, this 

factor lS charaeterlzed by the vector represent1nq lcngth, VàY1Cty, and 

qual~ty of runs. These vectors are h1ghly eollnear and flt qU1te ac-

curately in the space. These propertics have been shown to be strongly' 

.. ~elatcd 'to the quality ~f skling. Because of their importance they may 

be the aetual site properties which skiers have uscd to judgc the per-

• 
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ceptua1 simi1arity of resorts and, thus, bound the derived ~pace. These 

vectors aiso represent the most tangible properties of ski sites. Be-

cause of thlS, skiers may choosc these propertles tO,base comparisons 

of resort simIlarIty since SItes may be more casIly dIffcrentIatcd ln 
.... ''41~. 

ter~s of tanqible rather than intandlble properties. 
4 

A second factor appears to combine other site characteris-

tics which are more extraneous to the actuai activity of skiing and less 

tangible than those properties mentioned above. This factor is charac-

terized by the two vectors crowding and prIce. 

Th~se two factors of physical and non-physical site char~c-

teristics may, in fact, represent a more comprehensive f~ctor related 

to general site characteristics. Since the importance of physIcaf and 

non-physical componcnts of a site will vary for different actIvities and 

sItuations, the actual domInance of the overall factor by one of the se 

two components may depend on how important the physIcal and non-phY',lcal 

components are in the actlvlty being investigated. In '~ng, for ex

ample, physical aspects of a site may predomlnate becatlse of theirCoq-
j 

vious Importance. In other activities, s~ch as shopping behavior, non-

physical variables may emcrge as more representat1\r,e of the general 

site. Unfortunatel~r the preCIse nature of thlS relùtionshlp cannot 

be vcrlfied by this study because physical characterlsLics domlnàte the 

list of candidate variables. This surely blases the final results . 
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A fInal factor which skiEUS appear to compare sItes on lS a 

site's relatlve spatlal posItion. ThIS factor is characterized by the 

accesslbllity vector., Most of the Intervicwed skiers came from Massachu-

set ts, Ne\'l York, and ConnectIcut. For these skiers, northern Vermont 

resorts are very lnaccesSlblx whercas southern resorts are more accessible. 

Hcnce, the emergence of thlS dimensIon is strongly related to the blassed 

distribution of respondents and shows the affect of aggreqatInq many 

indIvic'lual perceptual ]udgements., If a more even distribution of res-

pondents had been obtained, perhaps the dimension would not have emerged 

as strongly. This would be unfortunatc 'Slnee thls factor 5eem5 to be 

consldcred an important element of the similarlty between two resorts; 

namely, their relatIve location ln space. 

It-lS al so interestinq to note thiÏ.t the two Il"ajor van ables 

explalDlnq the stated attractlon measures fIt quite weIl ln the derlved 

2 
space (crowdlny r 2 .7') ; lcnqth r := .89). \ 

This would secrn to sup-

port the notIon th~t the~e lS a strong rQlatlonshlp bctween SIte var-

lables affectln~ preference and those affectlng perceptIon. 

'T'llG purposc of thlS section hëlG been ta offer an alterna-

tlve rrethod for Identlfylnq the characterlstlcs sklers use to compare 

dlfferent sItes. Thelmethod has ldentl fled threc qencra l factors: 

~ slte's spatial pas: Ion, and the physIcal and nonphysicai character

IstlCS of SkI sltes. Coch of these has been represente~ by speCIfIe 

, 
property vectors fltted in a perceptual sirnilarity spa-::;e. The accuracy 

of fi t i fi very r.:;ood ln rnost cases, lcadlnq ta tho conclu;>lon that the ,. 
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G 

method has successfully identified ünportant properties of skiers' ' 

perceptual ju~ements, and that these propertiep are very similar to 
n 

those related to skiers' preferences. 

Summary 

The purpose of this chapter has been to explain the de-
, 

rived scales of site attraction. Using regression analysis, three 

variables of length of runs, degree of crowding, and quality of runs, 

were identified and weighted'in an additive attraction function. This 

function~ccurately accounted for 9b'peFcent of the varlation in stated 

attraction scores. 
~ . 

The same analysis yas performed on the revealed at-

~ 

traction scale. However, this analy~is could only identify one var1able, 

length of runs, and this single v~riable could only account for 45 per-

cent of the variation in the revealed attraction values. 

In the final section, an alternative method was used ta 

identify the characteristics which skiers used to compare different ski 
, \ 

sites. These characteristics were hypoth~sized to be the same as those 
>If "1 

related to site attraction. The analysls uncovered three factors from 

fitting property vectors in a perceptual simiJarity space. These were 

the physical and non7physical_site properties and the spatial positl0n 
, '. 

of each resort. These results tend to support those obtained from the 

regression analysis. 
1 
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CONCLUSION 

The genkral obj~ctive of,thls study has been to investigate 
1 

.1 certain aspects of the rule by which skiers make choices of where to 

ski. The study has focused on the ffeet of site characterlstlcs on 

" skiers' ehoLces. The purpnse of th 
, 

study has been twofoid. The fust 

was to der ive measures of site attr ction for 28 ski sites in Vermont. 

The second was to identify which si e characteris'tics best explained 

the derived site attraëtion measure / 
1 
/ 

In the first chapt'er a skier' s choice was assumed to in-

dicate that ski site having the high st spatial utility of aIl available 

sites. The spatial utility~of a sk' sit~ for èach skler was defined 
~ .... 

as the attraction o~ that site discoùnted' by lts distance from the 

skier. This trade-off relationship between the positive utl11ty of 

slte attractl0n and the negative util1ty of dlstance was vcrlflcd ,ln 
... ' 

Chapter 2 by examining sklers' choiees in relatlon to lntervenlng op-

portunitics. This chapter aiso verified that different sites appeared 

to have differlng affi6~nts of attraction. This was deffionstrated by a 

site 1 S ability to draw skiers past various amounts of intervening op-

portunlllcs. Sorne sltes were obscrved to draw skicrs past many Sl~es 

l " 
while other sites could not. 1 Howcver, no attractlon measures cou Id be 

f 
.• deriveâ from these varying "drawing-propensities" since such a method ,<' < 

would nécessàri:ry assume aIl intervening opportunities to have a ~ homo-

geneous effcct on skier ch(~)1~iCes, < ,regardless ,of the diffenng site ehar-

• acteristics of these opportunities. This assumption clearly vl01ated 

, .~ 

" '-
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• the major premise of this study that sites with different site charac-

teristics and, hence, attraction would have correspondingly d~fferent 

effects on behavior. For this reason alternative methods were examined 

for measuring site attractl0n. 

Two alternative methods for obtalnlng 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, representat1ve 

measure of attractlon at each site. This method was termed the site-

C 

variable approach. The second of these, the behavioral approach, ob-

tains attraction measures through an analysis of spatial cho1ces or 

revealed preferences in which the effect of distance lS neutralized. 

The behavioral method was selected for two major reasons: f1rst, it 

was far less susceptible to researchcr bias, and second, 1~ allowed 

more flexibl1ity ln examln1ng the accu~acy of dlffercnt attractlon 
\ .. 

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 

SIte. Each measure was based on a dlfferent source of lnformatlon 

on the relat1ve attraction of sites. A first measure of statcd slte 

attraction was derived for 'each site from skIcrs' stated preferencc 

rankings ~or ski sites. Thesecmeasures were based on 363 respondents' 

rankings. An ordinal attraction scale was first derived using PCPA . 

• 
- -
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• An lnterva1 scale was then constructed through multldlmenslona1 sca1lng. 

A second measure of revea1ed site attractlon was derlvçd 

for 24 ski sites uSlng sklers revea1ed preferences for sites. These 
'1 

meJsures were based on 2341 revea±eci skier preferences. The Ross method 

was used to obtaln an ordlnal scale which was also glven interval pro-

pertles through mu1tldlmensional scallng. 

These two scales were observed to have a hlgh degrel2 of 

siml]àrlty. In partlcular, both scales ldentifled~he same groups of re-

sorts havlng high and low attr&ctl0~. Bajor dlfferences between the 

two scales were conflned almost entirely to the group of moderately at-

tractIve resorts. ThIS is to be expected as resorts' posltlons in thlS 

group would be most sensltlve to sampling varLabllity. 
. 

Both scales sug-

qesteJ that larger and more northernly resorts tend lo have hLghost at-

tractlon and smal1 anù sQutrer1y resorts tend to have 10west attrùctlon. 

In the f 1nal chapter ana lySI s was undertclken to expltnn 

the derlved attractlon measu~es. The foc us of thls analysls was on Iden-

tIfylnq the relevant SIte varjlahles relatcd to SIle attrùction. Slte 

attraGtlon measut:'os \Vere assumed ta be an èl.ddltlve comblnclllon of welghted 

slte chardclcrlstlcs. Under thcse C1rcumstanccs 11near regrcssion could 

be uscd ta ldenttfy and welqht candldcltc varLab1es. 

Ta obtaln slte characterlsllc measurcs, sklcrs wcrc askbd 

; 
, ta score rcsolts on 8 ~l~C varIables: degrec of crowdlng, prIce, lenqth 

" • , J 

\ 
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• variety, and quality of runs, resort accessibi1ity, familarity, and 

resort micrQ-climate. Average site scores were used as independent 

variables ln a stepwise rnultlple regression with both sets of site at-

traction measures. 

The regresslon of varlable scores wlth st~t~i lt~Y~ctlon 

scores identified length of runs, degree of crowdlng, and quallty of 

runs as exp1ainin~ ~p~ent of the observed varlatlon in the stated 

values. '-~ Length and quallty were observed to be dlreetly related to at-

traction, whereas crowding was inversely related. This additlve model 

proved to be qUlte accurate-at predicting most resorts' scores. 

The regression involving revealed site scores identified 

only one of the candidate variables, length of runs, as slgniflcantly 

reduclng the amount of unexplalned varlance ln the attraction scores; 

this w~~· about 45 percent. Additional site varlables showcd no maJor 

lncrease in explained var~ancc _and, fOl;: thlS reason, were excluded From 

the final model. The inability of regresslon ànalysls to accurately 

predict site attraction scores was attrlbuted to two posslble reasons: 

methodologlcal problems of the Ross approach, and the complex nature 

of revealed preference. 

From the analysis of stated preferences, slte attractlon 

was shawn to be posltively related to length of runs and negativcly re-

lated to degree of crowding. Thus, attraction could be r~garded as a 

tr~de-off between these two quantitles. This notion was shown graphl-

• • 
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cally by plotting the; attraction sur.face in a two-dimensional attribute 
, 

space defined by the v-..ariables degree of crowding'-and length of runs . 

. ' 
The surface illustrated, for example, that' ski sites with moderately 

lona runs and low crowdlng have high attractIon. üther sItes wilh the 
\ 

sam~ length of runs but more crowdlng were observed ta have lowcr at-

tractIon. 

Ç~rtain areas of the attraction surface were seerr 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 fIat, indlcatlng that large changes ln length or crowd-

ing were requlred to increase or decrease resort attraction. 

In the fInal section of Chapter 6, a slmilarities space 

was derived from skiers' rerccptual judgements on overall resort Slmllar-

ity. ThlS space was constructed through multldimenslonal scaling. The 

purpose of this analysis was twofold. The first was to ldentlfy whu:h 

site characterlstlCs are used by skiers ta compare SItes. The second 

was to detennine wncther the same sIte characterlstics WhlCh are re-

lated to attraction are used to compare sites. 

In gencral, the similarity between any two resorts was 

observ€'!d to be related to two general factors: a SI le' s rela,tlve 

spatial posltion and ItS SIte characteristics. Furthcrmore, the two 

sitp properties rclated ta attractidn were seen to fit qUlte accurately 
D 

2 
in the derivêct spac~ (crowding r 

2 
::: .794; length r =. 897), sug<]est~ng 



) / 

• 

• 

- 167 -

a fair amount of correspondence between variables re1ated to site at-

traction and variables skiers use to compare sites. 

The'Ross t1cthod and SpLltlC\l Bias 

.. 
In the previous chapter, the revc~l~d attraction scale W2~ 

on1y partlal1y explained by the lpngth of rune. Th0 poorly predlcted 

scale was attributed to three possible reasons, one of WhlCh was pos-~ 

sible error in the Ross method. This point will be discussed in the 

following section. 

il The Ross method has two types of spatIal blas assoclated 

with lt. Both are related to th~ effect that particular arrangemeQts 

of indivldual~~nd avallable opportunlties has on derlved attractIon 
, l 

measures. The flrst type of spatIal bias arises when one resort 15 10-

cated in such a way that lt is -always judged more attractJVC than most 

rcsorts and less attractlve than non~. ThIS 15 \1s\lùlly causcd by an 

unevenl~ distrlbuted samplc of indlviduals. lIowcver, thlS spâtlal il Las 

was correctcd by rewr i t1ng the fprmula for the proportlons m<1trlx as 

(4.3). ThlS revision expresses all comparisons of two slles' attrac-

~ions as a percentage of those skiers ln a positIon ta makc the com-

parLson. 

Unfortunately, a second form of spatial nIas also appears 

to exist. ThIS b~as is related ta the tact that, bccause aIl rcsorts 
.. 

arc rarely equId~stant from a skIer, sorne resorts have a greater chance 

of bcing judged: more~tractive -than others. çonslder the situat10n 



.... 

r 

i 
'\ 

• 

, , 

\ 

- 168 -

J 
presented in~~igure 7.1. Skier5 located at origin i have three avail-

able ski opportunities at j, k, and 1. Suppose one sk~~r at i chooses 

< 
site k. Using the Ross Method, th~ followinq infercnces can be ~ade; 

U {A
k 

Dlk} > D{A D } 
J 1J 

and D'k> D .. (7.1) 
1 • 1J 

\ 
50 Ak > A. ~'~ J 

r 
Suppose -also that another skler fram i chaoses 1. Then, 

and D [1 > D . 
1 >tJ~-

(7.2) 

so VI ; A. 
/ J 

Hchce, .:sk~ers l1avc sh~Jl that sites k and l are more attract 1 Vf> than J. 

" 
However, because 

" J 

• 'f l ,the ~nference in o {7.2) is less llkely ta occur than thet ln (7.1) if 

~ and A} are ~,1mJ.1ar sincc qreater travcl effort J. S regul rcc1 to ~how 

th'at \ 

A > A. 
1 J 

), 

thal1 
. , 

requircd to S?lW< t 
(7.3) ., 

i' 

A' '> A 
k J 

Î 
! 

, 
l"~ 

" 
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Figure 7.1 
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.·ln""fùct, Al musl b(~ substantlally qrcùter thon Aj' while~: need be only 

sll~htlY'grcatcr. 

" 

ln the Ros~·~net..hod, bath Inferences ln (7."3) supply the 
F 

same amount of lflforr,1atlon about how "una ttraetivc" site J lS, 1r:tC's-

peetl VL' of the fae\t tnùt the inference ~ > Ai is mon' easlly made than 

the inferencc Al > A.. It seems approprlat~ that the inferencc that 
,,\ J 

Al > AJ should be"welghted more heavlly than the 1nference that Ak > AJ 

ta accommodate this ObV10US difference 

On0 mC'thad for 'W0i9ht\ 

ln attr~et1on values. 

15 t1n:ough sampllngi that lS, 
\ 

./ 

~lso sample people for whom the Inference that'~l > Al ~~ more easIly 

made than ~ > AJ' TIns would tend to balance out 1nfercntlal errors. 
.1' 0 

How~r, there lS no way such a sample could be obtained Since it would 'Q 

requlrl' th, t 

D " IJ 

Nowllere HI FHLul!'e 7.1 doas thlS sItuatIon exlst. Hence, thlS spatIal --
b:t cannot be n'movcd thrauqh sa"phnq. 

A scconG method for remOVln'l th1.s bictS 15 by artlflcially 

\velght1n<] certaIn Infeyrnces ahollt the attractIon of fwo sItes. Agaln, 

c.onslder thl: Sl. tL.1.ûtl on 1~ (7.1).' Sklcrs il t or l.qln l have twa 'OppOY-- . , 

tunitlCS: J at 50 mIles and k at i5 miles. If a skler at 1 was ta 

c hoose h, then 

\ ,/ 
.. 

ft N rt = 
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j, 

U(~, 75) > U(A
j

, 5g) (7.4) 

Assuming-a simple spatial utility model as that presented in 1.2, and 

a distance exppnent of un~ty, (7.4) could be rewritten as 

Clearly 

j should be 

-> 
75 

A 
-2 
50 

~ > Aj (75/50) 

(7.5) 

'(7.6) 

From this,. th~ ~nference that k lS more attract~ve than 

weighted by th! ra tio of 3/2, or, the distance to the chosen 

s.i~ over' the distance to the rejected si te. This procedure would hc
{~ 

gin to remove such b1as. Unfortunately, th1s also br1ngs to light the 

error -involved in estlmating the relative attr~ction of two sltes. 

The.inferential procedure outllned above obt~lns min1mum est1mates for 

two SItes' a~tractions. Fop example, any ratio greater th an 3/2 will 

satisfactorlly weight the inferehce -that ~ > AJ' Under such circum-

. ' 
stances any derived attraction scale would represent 1~1nimum attrac-ï\ , 

for a set of resorts. However, the entlre \C~le could be 
-"\ 

tian values 

"stretchcd" and still yleld r:esults WhlCh wou]d satisfy the lnequalitles 
" 

r such as those in (7.5).- This seems ta suggest thfilt Ross' method is 
1 

J o • 
incapable of providing accurate, unbiased cstlmates of site attraction . 

.. 

. 
1 0 

N • -
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\ 

1 
The most 1mportant dlrcct10n tn wh1.ch furthcr research ap-

J 

pt'ilrs ncét'ssdry ·~s the l.mprovement of Rosse~ techn1quc. Rosses methoc~ 1S 

a slqnlflcant ~mprovement over previously used ~ethods of analyslng re-

vealed preferences, namely the ~ntcrvenlnq opportun't1es approach. Th1S 

lmprovement relates to Rosses incorporation of the effect of availablQ, 

yet rejected oppo~lunltles on spatlal ch01ces. Hüwevcr, the m~thod 

does nol adequately account for the effect that d~ffcrent lpat-~al POS1-

t~ons of ~ntcrveninq opportunities have on spatial cho~ces. This causes 

, sorne opportunistlcùlly locilted s~tes to have a greater chance of belng 

lnfcrred more attractIve than other less opportun1stlcally located SltcS. 

Tlu,s prob:iliil1 ty lS prima'r-1ly related tü a 5 l,te 's .relative spat~al pos~-

t~on, ~mplyiny that the f1nal attract'l.on measures may be spatially-

bl ase(1. To correct thlS b1as certaHi rcveëd cd preferences can be 

welqhtcd. ,HoweVer, such wClqhtj ng does not €'llI:nn.:1te encor assoclatC'd 

wlth the estllTlùtIon of the relative attractIon of t..wo sltes. 

A loglca] proqres!-';~o/1 ~s tht> 1mprOVenlE'nt of Rosses approilch. 

Su('h Im{Jrovcm"nL should bc dncctcd a t two~lC'm arcas. First, the 

effcct of diffcrencos ln d~stances' be tween choSE'/1 and rejected 0ppoE-;, 
rI-' ,~(' .. .... ,-' 

tunltJeS mU5t bc lncorporatcd lnto the method. At prest::nt" t}1P rn~·t.itVd' 

fact that, for example, Stowu will have a dlfferont 

The method do~ hot takl~ Into 

al "i ln~les WIll have a dlffcrel'lt cffset. on preference 

th,lfI VTl] l Stowe at 10'0 rn~les. It. lS tlus situcttion thélt. mu!=>t be cO,r-

- -
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rected One of th~ most prom:t,.slng tcchnl_ques for resolvlng tIns problem 

appC<lU, to be through wClqhtlnCj each 1nference by a ratio indlcatlvc of" 

the add(~d travL'l effort necessary to choose êl. particular 51 te over a 

nearcr, avallable slte . 

A second point of l~provement relates to obtaini~g more 

accuratc estlmates of the dlfference betweent.two sites' attractlons. 

For each revealed preference, the Ross ~ethod slmply identifles WhlCh 

of two sites has greater attraction. By weightlng inferences as in 

.. 
the pr/vlous section, sorne lmprove~ent lS made by 1ndicdting how much 

the mlnlmum amount of attraction dlfferenc,e must be. However, i t i5 

also neccssary ta derlve an upper est1mate on th15 dlfference, and do 
~ 

50 in such a way 1:hat the range between min1mum and maximum est1mates 15 

'i 
sufflClently small. 

Movlnq ta the study's results, future researth ~ight also 

examln~ s~ler prcfer0nces ln other reglons wlth the purposc of verlfylng 

the rel<.l.tlonshlp established in this study between slte attraction and 
) 

the slte variables length/varjety of runs and crowdlng. In these other 

reglons the average Slze of hi Ils and degree of c~owdlng may be qUlte .. 
dlffe>rent than in Vermont. ThlS may causE' the relative lmportance of 

thesc Site. variables in slte attractlon to change drastically. lIt 
-

WOllld"{lc lntcresting lo examine the relatloflshlp between varia tians in 

rcglonal cbaractcristics and reglonal skler ~referonces. 

Finally, the g6ncral 5UC8ess of the per~cptual scallng ap-

? 

- -
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proach to identifying important site characteristics would seem to 

warrant further application and development. For exarnple, further re-

search might verify the proposed importance of site variables ident~fied 

~ihaPter 6. Th~s could be accompl ~shed lJy fl.ttlng addl tional property 

~~c or~ in tI1e simi laritie" space presentcd in F1qure 6.2 and ~xamining 
t e or~entat~on and degree of fit of these additional vectors in rela-

- tion to those previously fitted vectors. 

" 

1 

J - « -

" 
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APPENDIX l 

A Test to Assess the Accuracy of Straight-Lj~~ 

D1stance in site Attractl0n Analys1s 

It is the purpQse of this sectlon ta de termine whether 

straight-llne distance can be used to represent the spatial separatlçn 

.between origins and destinations instead of actual road distance. The 

reason is that the straight-line dlstance between an origin and a des-. 
" 

tinatl0n can be calculated given the x and y coordinates of bath points, 

whereas raad distances mus~ he measured. 

ly 8500 arigin-destination,' pa'~ in the 

Becaüse there ~re approximate-

revealed preference data used 
" \' 

in this study, the calculation of these distances would be much simpler 

~ 

and far less time-consuming than actual measurement. 

Before ~sing stralght-line dlstance, it 15 lmportant to 

r consider how weIl it correlates wlth actual road distances ln Vermont. 

Certain physical fentures such as mOUntains and rivers may cause lo~ 
l> 

correlation to occur. If low correspondcnce is observed it would be 

neccssary to use road distance since lt would be more representativc 

of the actual spatial separa~ion between two places. 

, 
One\ ~pect of the correspandenc~ between straight-lin~ 

"-
and road distance is particularly relevant to t~is study. It relates 

to the way different: distarlee rnea'sures ,t be used to rank a set of 

T'?'·'.( 
\ ) -
;,1.-.---

.-. -r , , , 
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i ., . . ...". k~ .. 
resort'des~ nations on:their ordlnal prOX1m1ty to a g1vep S 1er or1g1n. 

This'property should be given important consi?eration since the Ross 

method, discussed in Chapters 3 and 4, '~erives site attraction ·measures 

from 1nferences based on the ord1nal proXlmlty of a chosen sIte to a re-

)ecfcd sIte (see 3.2). The chosen sIte 1S Infcrred more attractive than 

rejected sites nearer to a skier's origin. , 
.. \ 

This section focus~s on this aspect of similarity between 

straight-line and road distance. It is of interest to deteimirle whether 

~ . 
tqe ordinal proxim1tY of destinations for a given origin is the same for 

,; 
" 

straight-line and road d~~tances. 

To test thi's n~tion seven sample or'igins were selected . 
, . 

These cities are the seven largEt'st Cl ties in Vermont frdm where, it was 
- 1 • 

1 -,--- \ 

felt, most ski'ers would come. They are White R1v('r Junction, Spring-

.,-""' . 
field, Brattleboro, Bennington, Montpelier, Bur11ngton, and Rutland. 

For each city a li st of every feasl.ble resort choice for a skier living. 

in t~~t city was a~sembled. The number vari~d from ~for springfiè1d 

ta Il {or Montpelier and Rutland. ~ map of these'Spmple orig~ps and 

des~ations is presented in Map 1.1. Raad d1stances and stra1ght-
~. 

linc dIstances were then calculated for aIl ~r1gln-dcst~n paus. 

Finally, for each origin-destination.pair a 1ist of èloser destInations , , 
\ 

hased on straight-line distùnc7 ~as compared with a list of-closer 

"" destinations using actual road distances. The of the comparison 

are presented in TaOle r.1 . 

, 
" -
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Origin 

Burlington 

~ 

-

'. 

-

" 
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Table .... I.1 

.,' 
Resu1ts of Straight-Line Distance Sensitivity Analysis 

.... 

Incorrectly Excluded Incorrect1y Inc1uded 
Destination Resorts .. Resorts Without JND ~ 

Jay Pinnacle -1 , 
\ 

Smuggler's 

~ 
Notch Stowe ' , . 

Stowe • Smuggler's 
Notch 

Mad River Glen 
Glen Ellen . 

Bolton 'fJ 

0 

Nad River Glen Glen Ellen Stowe . 
Glen Ellen 

- - Stowe 
Mad R~ver Glen 

~ 

Sugarbush 

, 

P~nnacle - Jay 

Pico 
-, 

" 
<Ijt- .... ~ - oP 

Kilhngton 
pprl"'~nt- rn,...,...o,...t-l", T_ .... l .• ,.t_,.1 ", ~ 

Percent Incorrectly lncluded (No JND) 
Percent Incorrectly lncluded (JND) 

16.3 
7.4 

• 

• 

Incorrectly Included 
Resorts With JND 

, 
...... ~ 

> 

. 

Stmve 

Stnwe 

-

. 

• 

, 

1-" 
-.J 
0> 

1 

• 

:9 

'-
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Origin 

Bennington 

~ 
,---- J 

Table 1.1 cont. 

Destination 
Incorrectly Excluded 

Resorts 
Incorrectly lncluded 
Resorts Without JND ' 

Okemo 

Bromley 
"," 

HagLc 

Stratton 

Maple Valley 

}1oun t SnmY' 

CarLnthia 

Haystack 

Hogback ..,. 

~ Prospect 

Œercent Correctly lncluded 
Percent Incorrectly Included (No JND) 
~ercent Incorrectly Included (JND) 

~ 

, 

Stratton 

Stratton 

Stratton 

Mount Snow 
Carinthia 
Haystack 

86.5 
13.1 
13.1 

" 

'. 

Incorrectly Included 
Resorts With JND 

Stratton 

Stratton 

Stratton 

~!ount Snow 
CarLnthia 
Haystack 

-~ 

'-7 

" 

.... 
-1 
\0, 

" 
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• 
1 

---J . 
i Origin 

------

l, 
( 

., 

~ 

4 

~ab le LI cont. 

'~rrectly Excluded Incorrectly ~cluded 
Destination 

Prospect ,'. Stratton 
~ 

, 

fkemo \ 

r---
~g~ê--- . _ Prospect -- ----

~omley 
"'"- .. 

Stratton Prospect 
~ : 

tfaple Valley \ , 
, 

Nount Snow -
Car~nth~a 

" 
~ 

P-àystack 
'. 

'* . 
Hogback 0 

vi -. 
c --------.: 

... 

Percent Correctly lncluded ~ 

----------~- -----------~-, 
" 

Percent Incorrectly lncluded (No JND) 
Percent Incorrectly Inclucled (JND) 

92.7 
1.8 
0.0 

.c:;: 

( 

~ 

• 
lncorrectly lncluded 

: 

, 

~ 

.. 

C-

...... 
co 
o 

j 



,~ , • 
r'\ 

Origio 

........ 

:--:----------

f' 

cv 

)J .. 
""-. 

, 

Destinatlon 

Pl.CO 
, 

Kl.lll.ngton 

Okemo • - , -
Broml~y 

Hagic , 

Btratton 

--

Maple Vdl1ey 
....... 

F -., -
, 

Nount Snow 

,.. 
oJ 

Tab le 1.1 èoht. 

" 

Incorrectly Excluded In~orrectly Included 
Resorts Resorts Wlthout JND 

[ 

, Kl.llington 
Brornley 
Stra.tton 

Maple Valley 

. 
Pl.CO Stratton ,-

• ; Maple Valley 

-

Pico 
Ki1ll.ngton 

, 

Maple Va lley 
. , 
Pico 

Klllington .. 
-

Percen~Correct1y Inc1uded 83.5 
15.2 
8.6 

7 

-Percent Incorrectly Included (No JND) 
Percent Incorrect1y Included (JND) 

1 J/ 
• 

• 
Incorrect;y lncluded 

Resorts With JND .. 
Bromley 
Stratton " 

'" Maple Valley \ 

. 

~, 

,-

<> 

c 

...... 
ex> 
...... 



Il • 

Origin 

White River 
Junction 

.../'-
\ 

0 

, , Table 1.1 cont. 

c .~ 

1 

1 tlv Excluded l tlv Included 
Destination 

Pinnacle Pico .. Q 

Okemo 

Sonneberg Killingt~ 

SUlclde SlX 

Ht. Tom Pinnacle .. Klllington -

PlCO 

Kll1lngton Plnnacle 
Okemo 
Pico 

• Bromley 

Stratton 
., 

Ha~lc tJ-
--

Percent Correctly lncluded 
Percent Incorrectly Included (No JND) 
Percent Incorrectly Included (v~D) 

90.6 
13-:1 
1.8 

~ 

• 

l Iv Included 

Kllbngton 

j 

". 
./ 

C' 

~ 

"-, .-

,.." 

r. 

~ 

"' 

• 

~ 
co 
t-J 

,.. 
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Origin 

Rutland 

'l 

.. 

'" 
1 

l' 

Table LI cont. 

Incorr \ Incorrectly Included 
Resorts Withou~ JND Dèstinati,.on 

Pico 

Kllhngton 

P~nnacle 

Sugarbush 

Okemo 

Bromley 

Stratton 

Sonneberg 

Suicide SLX 

~lt, TOT 

Bromley 

MagLc 

P~nnacle 

Brpmley 
SULCLde SLX 
Mt. Tom 

Percent Correctly Included . 

Sonneberg 

Pinnacle 
Sonneberg 

Sonneberg 

Percent Incorrectly lncluded (No JND) 
Percent Incorrectly Included (JND) 

92.6 
7.6 
4.4 

1 

i 
! f 1 

.... 

• 
Incorrectly Included 

Resorts W~th JND 

Sonol2berg 

Sonneberg 

. 
. ..-/ 

.... 

'" 

,:èj 

..... 
CD 
w 

" 

'{ 

--_ 
tm 

-,'- .., .... ï"'7=::1 



,e 
'" 

jÇ 

. 
Origins 

Montpell.èr 

. 
.t .. . 

~ 
1 

. 
- . 

. 

--

. 

~ . 

,j 

G-

Tab le I.l cont. 
~ 

. 
Incorrectly Excluded Incorrectly rrtcluded 

. Destinations Resorts Resorts Without JND 

Kl.lll.ngton " Jay 
1 

Smuggler's , 

Noteh 

Stowe '~ 

Bolton -, - Mad River Glen 
1 Glen Ellen 

, 

Nad River Glen Bolton 

" 
Glen Ellen , 

, . 
Sugarbus.h Bolton . 

. 

Pl.nnaele . 
" Smuggler's , 

Notch 
Stowe . 

Pl.eo 
, 

Klllin~top 

Burke Smugg1er's Ndtch 

Percent Correct1y lncluded -·86,.~ ! 

Percent Incorrect1y Included (No JND) 
Percent Incorrect1y Inc1uded (JND) 

-r 

16.3 
4.3 

" 

, 

'li! 
~ 

• 

e 

-
Incorrectly Included 

Resorts With JND 

.., 

, 
" 1 . r,: ... :fIi:7T' .... 

. ~t .. 
,:' .... "'''6' ..., " . 

.; 

. 

'\ 

• 
-

Smuggler's Notch 

) 

.,. .,. 

.... 
(Xl 
~ 

#" 
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Two quantities were exarni~ed: 
, . 

the a~ount of œorrectly 

included ~loser destlnations, and the amount of Incorrectly included 

closér destinatlon. The flrst.quantlty r~flects the amount of Informa
~, 

tlon lost ln uS1.n'] stralrht-llne dlstance lnsteêlr1 cr ,l, t1lal 10J-1 dlS-

tance. The ~0:::cmcl quantlty ref]ccts the êUT'ount 0:' '_'!:-:ronr:ous lnforl'latlon 

included by using straight-line distance. 

" l . 
Ta summarlze, the total percentage of oorrectly included 

closer resorts is Il.9 percent. With a 10 percent JND the percentage 

of incorrectly included closer resorts is only 5.64 percent. Tt i5 the 

flgures WhlCh would affect the final attraction 

measures percent JND is used in the analysls. Recause the 

percentaqc of correctly includcd resorts i5 very hlgh and the amount 

of Jncorrectly includcd resort5 15 very low, stra1qht-]lnc d1stance 
, 

lS used in thisCstudy to represent the spatlal separatlon betwcen two 

pOlnts. 

.. 

1 
1 , 

" 1 
-~- ~--- ----, 

1 

1 l, 
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APPENDIX II 

The Ev~luatlon of Skler Tr]ps With Unknown Grlqins 
"i 

The purposc of thlS appcndix 1.S ttwofO.ld. First, i twill 

dCc,CYlbe the mcthod used ln th 15 stuèly ta detCDnlnO what on gin-ski re-

\ 
sort. flov'';, or skler tr1.ps 1 are allowable when the exact geographic or1.-

gins of these flows are no~ known. Sacond, it wlll outlinc the method 

use~ for delcrmlning d single origln wlthln the state fro~ WhlCh these 
o 

~, .. ge~eralized ~be: tnps" can be dispatched. , 
- ---- ------------

\ l t 15 lmportant to understand the role of dlstance ln the . , 
- In[crential procedure on which the rcyealed slte at.traction analys1.s 1s 

bascd. The absolute or real d1stance between an orlgln and any desllna-

tlon lS only Important ln re~vt10n 

\./ , 
same orlryln to other destlnatlons. 

to other absolute distances'from the 

There i s cl real dlstance, d , for 
lJ 

every Or1.glIl-dl stinat Ion p,:llr. Thc.se 9.' "8 can be u~ed ta rank each 
l. J 

destlnatlon on 1.ts dcgree of "closeness" to an origin. In Ros,s' ]n[er-

entlal procedure, any chosen site 15 Inferred to be more attractive 

than ail \,her SkI SItes located closer ta the oriqin than it~elf. 

As an orl~in's qeoqraphlc locatlon changes relatlve ta 

the saIne dlstrlbutlon of destU\atlons, so ta will thoBe destlnatlons' 

ranJunqs on the hi1sis of closeness to the Or1.g1n. ThIS relatlonship 

" 15 grapl11cêlHy portrayed in Flguré 11.1. There are flve destlnations: 

\ 
\. 

\\ 

J 
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Hypothetical Spatial Choice Situat~on 
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l, f, 3, 4, and 5. As an origin 
f," . 

along line l, the ranking of the 
~ , 

for those rive destinations moves 

destinations' closehess ta the ~igin 
. ../ 

. . 

d
Al 

< d
A2

, 1.S read as "the d1.stance from p01.nt A to ncstlnat1.on l 1.5 less 

than the distance frC?~ point A to destînqtlon 2"}. At [Olnt 8 the rank-

ing is, ~5 < dB4 
< d . On line 2 a'much different situaBI 

tion exists. The point C are the same as the rankings at . ' 
point D., On lin! .1 the, relative spatial position of dest1.m~tions vis 

Ir . 
a vis an origin4changes as the 9rigin's p05~tlon changes, while on line . . 
2 this relative spatial position 1.5 preserved for any or1.g1.nal locat1.on. 

F!om this el'ample we can concludê that there are sorne cases where tnIS---

1 

ordinal distance ranking is independcnt of an origin's ,specif1.c loca-

tion. 

The analytical problem, th~n, 15 to eXélffilnc each ~,tate in 

wLich the exact origlns of ski trlps are not known and, by uS1.nq sample 
/ • <). 

origins w1.thin the state, determine whether'the ordinal rankings of 

dis~nces betw~en each of the sample origins and the ski sites change 

as the location of the origin chanqes. Furthermore, if sorne of the 

ran~lngs do change as the origlns chan~e, identlfy WhlCh ski Sltcs al-

ways maintain the same rank positions for eùch sample ori~ia. If such 

irtstanc~ can be accurately 1.dentified, the ski trips to these S1.tes 

-.-' can be included ~n the analysis. 

, 
Ski sites which have be6n excluded from the analysis on the 

~ 

\_-~-

" 

) 
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.. a-- -- ~~ --------. --------- ~--- - -- ----- - --~- - - 0 

bc1~ of th(~ ubove crlterlon can be a.llowéd lf ~tht'y SéltlSfy th" [01-
f! , 

ln the reved1ed'attractlon an .. Üysls, If the absolute 

• 
dIffcrc.'nce ln dIstance bet\o!cen an orlgln and any hlO destInatIons is so 

smd.l1~·that It coulc1 be considerec1 "about the same", and ~hG further of 

the t:wo destlfliltions is chosen, no Inference about the relative attrac-

tlon of tho chosen place to the reJected place 18 made. ThIS amount of 

dlfferencc in the absdlute dIstances between an oriqln and two dcstlnCl-

. 
tlons withln WhlCh no Inferences can Oc.Cllr 1S termed the Just noticeab1e 

diffcrcncc (JND) and is usually exprcssed as a pcrccntage of the total 

dlstance travelled ta the ch\:s~n SIte.' In th1S stud'l'thc JND lS 10%. 

- , In ~ThL of t}llS procedure, If two SkI sItes' ordlnCll pOSItions ta cm 

,-------- on q-~,; t-;; -;In Ct, but sh it t s,? s hq hU y 50 as to, aIwoy" 'fa ï wItI "" the--

-------

'. 
• 

JND of C\Ch othee, no Inference 15 made about: the i.1t tractIon of th0s0 

two plucec, rclatlve to each other. 

tho~c SltC'S WhlCh 110 out"ade thelr 

Infe~c.es 

JND, a~foY 

ilrc on] y milde ab ou t 

whom thv'Y mdlntilln the 

#> 

Sdm~ OrdlnJl pn~ltlun. ,So~ If two skI SItes' ord1nal poslt10ns do . ~ , 

• change ilS dlffcrent sample orlq1ns dre selectcd but the umount of thlS 
....../ 

change in absolute spëltIal pOSItIon 1S a IWilys witlun each SIte' s JND, .. . 
the sltes can be included in the analysis. 

Havl.ng detcrmlned WhlCh sites .. and consE'qt'tently which 

trlps, arc allowable>tfor -a statc when the' exact onqln of the trips are 

not known,' the next stcp lS to cstabllsh an oriqln from \"blch the "gcn-

In dOlng thlS one must mlnïmlzc thf' amount of in[crentl a l errox;;.roccur-
'1 
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\ 
been excluded from analysis. TWo catego~ies of inferential error can 

\ / 
oCCUr for this group of resorts: underestim~tion of their sIte attrac-

tion and overestimation of their site attractIon, Fortunatcly, over-

estimation can only occur if flows are allowed to the se SItes: Because 

the flows have been disallowed by the prevIously diseussed criteria this 

type of error will never oecur. 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 fkiers inferrIng it to be less 

attractive thqn it.may be. ' Therefore, the best o~igin for dispatching 

the "generalized skIer trips" for each stat~ will be that which minimizes 

the possibi1ity ~f uhderestimatlon occurring for excluded destinatIons' 

attractions. 

For any resort destinatjon, the orlgin WhlCh wi}1')mlnlmlze 

the ambunt of underestimatlon will be that one which ordinally posItions 

the resort the farthest away.' Figure II-2 portrays thlS idea for dep-

tination 1. IThere are four destinations: l, 2, 3, and 4, and three 

origins: A, B, and C. At point A the rankings are d
AI 

< d 
A2 

< d 
A3 

< d • 
A4 

, At B, d
B2 

< d < d
BI 

< d
B4

, Finally, and C) d
C2 

< d
C3 

< d < dCl ' B3 C4 

As the genera1Ized sIn trIps are dispatched from pOInt A, ski site l 

1 
will always be inferred 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, l will never be inferred less attractive, 

At the same time it cannot be inferred more attractive than SItes 2, 3, 
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and 4 because no trips are made to it (trlp!?-are -n7t ci1Iowe-a oe~ause----o 

its ranking changes as the origin changés). Clearly, pQint C is the 
, j , 

best dispatch point in the example because it minimizes the possibllity 

• " 
of underestlInatlng the tlttracllon of SI te l, whose f lCJV:~ arc not êll1ow-, 

able. 

; 
This procedure is carried out for aIl skIer trIps'coming 

"from Quebec, Massachusetts, and Connecticut. In summary, the general 

procedure consists of two steps for each state: 

A) Based on the following criteria, de termIne which SkI 

trips from each s{ate are allowable. 

l.~er, that the destination maintains the 

tions regardless of the orlgln seJected; or 

same 

2. that when the ordInal pOSItIons do' change wlth 

different origlns, the amount of thlS change ln ab-

solute dIstance is always less than the JND. 

B) DetermIne a dlspatch origin for thcse generallzed SkI 

trips which m{nimizes the possibility of undercstlmation 

of attractl~n for those sites excludeù by crIterIa ln 

part l" ... 
\.. 

Skier trIpS frem New HampshIre were not Included because they Obvlously 

vlolated both crIteria outlined ln-Section A above . 

\ 
\ 
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• Quebec 
1---------------

• 

Skiers in this province went to 9 different ski hills in 

Vermont. Four sample origins were considered: Montreal, Granby, Sher
- 'i 

brooke, and the far Eastern,'f~wnshlpS. (See Map II.1.) In order ta 

compare each of the nine resorts' spat'ial posltions, a araph of thé ab-

solute and ordinal positions of each of the n1.ne 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 pos1.tions from each origin. The {ntersect1.on of any 

of these lines si~ifies that ordinal positions are changlng. 

Ih Figure II.3, the only ordinal change for any four ori-

___ g~ns is ,Bur~~_ Mount a ir. Sinee the diffcrence in the absolute dlstarIC~ ______ _ 

between Burke and those resorts that lt changes position wlth"lS grcater 

than a 10% JND, Burke lS excludcd as a poss:rblC' destinatlon for Quebcc 

skiers. 

The second cons1.deration is to determine a dispatch point 

for the allowable ski trips. If the Eastern Townships lS selected as 

an origln Burke will always be infcrred less attractive for each of the 

~ 

allowable 93 trips. If ShcrbJ;,ooke 15 selectec1, 5b possIble errors can 
o 

be made, and wlth Granby la errors ean be made. However, lf Montreal 

is used as the dispateh point n-o errors cail De maac'. 

r' 

Therefore, trlps to Burke are excluded in the analysis 

and Montreal is chosen as the dispatch~point for ski trips originating 

.' 

1 ir 

" . 
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in Quebec. 

Connecticut 

Skier trlPs from ConnectIcut were made to 20 SkI resorts ln 

Vermont. J Ile amount of chango ln the oJ.;dIndl spatlal posItIons 0;:-

these hl1ls wlth each 'other as dlfferent orlglns wlth the state are 

used was tested with two sample orlglns: Waterbury in the western sec-

tion of the state and ~orwich in the east. A graph of the ordinal and 

interval positions of these resorts from Waterbury and Norwich is shown 

in Figure II. 4 • 

-.. 
Upon examinat}on all but fiKe ;df the hl1ls retain their 

same ordinal position relatlve to one another as.different origins are . 
• selected. These five hills, Burke, Mt. Tom, SuîcIJe Six, Prospect 

" 

Mounlaln and Maple Valley account for 13 trips (no trips were made to 
1 

Prospect or Maple Valley). However, by a~lylng the crlterion that 

these. ordinal changes always fall within a JND, aIl flve resorts (and_, 

the trips made to them) can b~ included ln the.analysis. ThIS is veri-

fi~d by data provided in Table II.1, which shows that dlfferehce in dis-

tanc~ between resorts which change ordlnal posItions is always less than • 

the appropriate JND. 

since aIl resorts ln Vermont have been allowed as possible 
} 

desti~ations for Connecticut sklers, the dlspatch pOInt for these • 
sk~ers can be located anywhere ln the state. The site crro;en in ~his 

~ . 
study is the state capital, Hartford. This city was selccted not only ~ 

" .. 
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An Evaluation of Position-Switchfng Resorts tor Connecticut Sample Orl.gl.ns ., 

.. 
i> 

~~~ 

. 
Comments Sarnp1e ·Order.of Res~rts 

0 
Origin i n Grou~. ~ 

, .. 
Case 1. Burke Switch}ng WaterbufY Burke 

• Smuggl~r' s Notch. 
Stowe . .. Bo1fon • -

..,. Norwich Smugg1er's Notch • 
~ Stowe 

--i. -#oc 
Bolton . • . 

~ Burke 
i. 

-
Case 2. Pico a~d Wate"'rbury Suicide Six 

,.. ~ . Killington Mt . Tom 
Switching Pico 

...,.' ':!-- ~ 

Kl.l11.ngton . 
• . . . . Norwich Pl.CO 

SUl.cide Six 
, Killington . Mt . Tom , -. / 

. 

~istan~ meas~red in mil1imeters from Fl.gure II.4 
~ Resorts judged.allowable according to criterion I-B 

• 

Distance to 
Nearest and , 

Furthest Resorts* JNU -

29.5 --
, 2.95 

. 

, 27.6 

29.3 
, 2.93 

- 28.5 

20.5 , 
2.Q§' 

.-1 

19.8 

21.0 
2,lO 

~ 

20.4 

, ,-

~ 

.:. 
." 

D iff 
N 

~ -
1.9 < JND ** 

-
-

.8 < JND ** 

, 

.7<JND** 
-. 

.6.< JND ** 
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Comments 

Case 3. Maple Valley and 
Prospect Switching 

.~ 

"' 

Sample 
Origin 

Waterbury 

Norwich 

'" 

-, 

Table ILl éont. 

Order of Resorts 
in Group 

Maple Valley 
Haystack 
Prospect 

Prospect 
Haystack 
Maple Valley 

** Resorts Judged allowable according ~o cr~terion I-B 

~ 

.. 

• 

.. .' 
/' -

<-

Distance to Difference Between 
Nearest and Nearest and Furthest 

Furthest Resorts JND Resorts 

13.5 
11.35 1 1.0 < JND ** 

12.5 

14.8 
1 1. 48 L .9 < JND ** 

13.9 

, 

". 
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" 
for its central location but also because it is located on the major 

interstate highway (US-9l) that connects Connecticut and Vermont. Pre-

sumably most skiers coming from Connecticut would pass this point on 

FJ 
theu trip. 

MassachùseÙs 
-, 

Massachusetts skiers were observed at ev~ry Vermont ski hill 

except Prospect Mountain. Because of Massachusetts' location relative 

to Vermont, a high degree of chang~' in ordinal positions of Vermont ski 

resorts with each other was observed when tnree sample origins of Boston, 

Greenfie1d and pittsford w~re·used. This switching can b~ se en ln 

Figure II.5, a graph of the Vermont ski hi11s' ordlnal and interva1 posi-

tions relative to each other at different sample origins. with a large 

amount of posltion switching only 13 of the 24 resorts maintained the 

samc ordlnal positions relatlve to each other irrespectiv~,of the sample 

origin. Of the remaining e1even resorts of Burke, Mt. Tom, Okemo, Sonne-

berg, Suicide Six, Killington, Pico, Magic, Hogback, ~rospect and Maple 

Valley, aIl but Burke, Ok~o, Magic, Sonneberg, Hogback, Prospect, and 

Maple Valley conformed to the JND criterlon. This is verifled in~Table 

II. 2. 

, 
The problem of selecting a d.1spatch'point in the state 

t 

was more comp1ex than in the two previons cases since there were seven 

rather than one site being disallowed in the analysis. The dispatch 

point had to minimize·the amount of underestimation for ali seven re-

sorts. 

1 
1 

t 

, 
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A Graph of Vermont Ski Reeorts' Spatial Froxim1ty 
To Three Massachusetts Sample Origine 
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Case 1. 

-

'" \.... • .. 
_ .... 

~ 

Table II. 2 

An Evaluation of Position-Switching Resorts for Massachusetts Sample O~lglns 

Distanc~ to 
Sample arder of liesorts Nearest and 

Comments Origin in Group Furthest'Resorts* 

~onneberg Switching Pit tsford Sonneberg 13.1 
Suicide Six **** 
Mt. Tom **** 
IÜllington 11.5 

-
Greenfiëld Sonneberg 10.7 

SUlcide Six **** 
Mt. Tom **** . Pico *~'dd~ 

Ki llington 9.8 
-

Boston Ki llington 16.7 
Sonneberg 16.3 

* Distance measured in mlillmeters from Figure II.5 
*** Resort switchlng Judged unallowable using crlterion in I-B 

-I~-I(*-I( Resort sim~ltaneously sWltching; 19nore in calculations 

/ 

. ' 

Difference Between 
Nearest and Furthest 

JND Resorts 

-
, 

1. 31 1.6 > JND *** 

., 
~ 1.07 .9 <. JND 

~. 

. 

L67 .4 <. JND . 
, 

l 
\ 

... 

J 
/ 
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Case 2.· 

\~ 

. , 

. 

Case 3. 

, 

\. 

,~ 

/'~ 
~ Table II. 2 cont. 

. 

• 

Distance to, . . Sample Orde'.t" of Resorts Nearest and /omme~ts Origin in Group Furthest Resorts , 
~ 

Magic Sw~ tching Pittsford Mag~c 7.8 , 
Bromley t 

l . 

t Stratton 6.6 

. 
Greenfield Bromley 6.4 

Magtc 
Stratton 5.1 

~ . , . Boston Bromley 15.3 - - Stratton 
1 Magic 14.3 

Pico ~ Kiilington Pittsford Killington 11.5 
Swi ching Pico 11.3 

, 
Greenfield Pico 10.0 

Killington 9.8 

Boston P~co 
" 

17 .0 -Sonneberg **~'r* 

Suicide'Six **** 
K~llington 16.7 

*'k Resort switchiQg judged allowable using criterion in I-B 
*** Resort ~w~tchLng judged unallowable using criterion in l:B 

*~'d(,'( R€sort sw~tching s~multaneously; .ignore in 'c-alculations 

'J(. 

~ 

, 

• 
/ 

cg 

Difference Betweeh 
Nearest and Furthest~ . 

JND Resort 

-
.78 1 . 2 > JND *..** 

"7 

.04 loS > .lm) *** . . . , 

"1 

1.53 1.0 < JND c 

~.-

. 

1.15 .2 < JNi&t* 
, . 

.) . . 
1.00 .2 < JND ** . 

\ 

-
l~ 70, .3 < JND ** 

.' , .' -:,.", 
1 

'J 
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'"' . Case 4. 

. 
" 

> 

4i\ 
---' 

f 

Table IL2 cont. 

Distance t!o 
Sample Order of Resorts Nearest and 

Comments Origin in Group Furthest Resorts 

Map,le Valley Switching p~ttsford Haple Valley 6.2 
~'! Mount Snow . . Carinthia 5.3 

Greenfield Mount Snow 4.5 
Prospect **** 
Carinthia , 

Haystack . 
Maple Valley 3.3 ,., 

Boston Mount Snow 14.3 
Xagic *-1<** 
Carinthia 
Haystack 
Hogback **** -----. 
Maple Valley 12.4 

*** Resort swi~hing judged unallowable us~ng criterion in I-B 
**** Resort simu1taneously switchLng; ignore in calcu1ations 

"' 

"" 

... 

JND 

.62 

.45 

1. 43 

/1 

• 
------Difference Between , 

Nearest and Furthest! 
Resorts 

.9 > JND *** 

1.2 > JND *** 
" . 

1.9 > JND *** 

. 

" 

\ . 
1 
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Case 5. 

../ 

& 

.. 

,. 

_/ 

Tab le 11.2 cont. 

Distance to 
, 

Samp1e Order pf Resorts Nearest and 
Comments . 

Or~gin in Gr-oup Furthest Resorts . 
Prospect Switching Boston Prospect 15.1 

~ 

,'r"k-k 

"k~~'k* 

Okemo 7<*,h'< 
Strattùn 
Moupt 'Snow 
Mag~c **** 
Car ~nth~a 0 

Haystack 13.8 

Greenfield Stratton 5.1 
Hount Snow 
Prospec t 
Carinthia 
Haystack 3.8 

" -
Pütsford Stratton 6.6 

Mapl~ ValleT **** 
Hount Snow 
Car~nthia 

Hogback ,~~H* 

Haystack 
Prospec t 3.8 

'\. 

Resart switch~ng judged unallowable uSlng criterlon in l-B 
Resort simu1taneo~sly sWltching, 19nore ln calcu1ations 

~., 

, 

, 

l ' 
'- • /'" 

1 

'\ 
" 

Differençe Between 

JND 
,earest and F~rthest 

Resorts 

. 
1.51 1.3 < .nID 

-

. 
-

.51 1.3> JND *** --

---t4 
, 

, 

, 

.66 . 2.8 :> JND *** 
, 

. 

'" 
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Table rI. 2cont. 

Distance to Diffèrence Between 
Sample Order of Resorta Nearest and Nearest and Furt~est 

Comments origin in Group Fuythest Resorts JND Resorts 

Case 6 • Burke Sw~tching Pittsford Burke 21.7 
SlT'uggler 's, N9tch -

p -
Stowe l 2.17 4.4 > JND *** . 

\ ~~E / 
Bol 

, H River Clen 17.3 

\ 
, , - ~ . Greenfield Burke 19.1 c 1 o-

ô Smuggler's Notch . i 
1 • St;owe . 1. 91 3.0 > ~D *** , 

Bolton . -
Mad River Glen .' 16.1 .- • - -, . . . 

Boston Smuggler's Notch - 23.7 
, ~ Stowe 

Bolton " 2.37 2.1 < ,JND - , 

Ma'd Ri ver Glen 
t\ Burke 21.6 -) , 

t 

Case 7 . 
, . 

Okemo Switching Pittsford OkelT'o , 9.5 
Hagic -{,*-{,* .95 2.0 > JND *** 
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 

- ~- --------



.. 
'" 

.-----

.\ •• .,. 
.' 

\ 
:0 Table II.2 cont. 

~ Sample Order of Resorts Distance to 
Comments Or~g~n in Group Nearest and 

Furthest Resort -

Case 8. Suicide S~x and Mt. Tom Pittsford Su~cide S~x 12.5 
Switch~ng 

1 
Mt. Tom 12.0 

Greenfield Suicide S~x 10.3 
Mt. Tom 10.0 

~ 

Boston Nt. Tom 15.9 
... 1 Suic~de Six 15.8 . 

~ . 
- Case 9. _ Hogback Swi tcning Pittsford Hogback ...::0 5.2 

~ 

< 
Haystack 4.9 

Greenfield Haystack 3.8 
, Hogback 2.6 

Boston . Haystack 13.8 
Hogback 12.8 -~ 

** Resort switching Judged allowable using criterion in I-B 
*m~ Resqrt sw~tching judged unallowable using cr~terion in I-B 

c 

... 

t ... 

• 
., 

Difference Between 
JND Nearest and Furthest 

Resorts 

1. 25 .5 < JND ** 

1.03 .3 < JND ** 

1. 59 .1 < JND ** 

.52 .3 < JND 

.38 1.2 > JNB *** 

1. 38 1.0 < JND . 



• 

• 

<y 

208 

Recall:i:ng an earlier discussion-, the origin which causes 

the minimum amount of underestimation to occur for a resort is that 

origin whic~ ordinally places the resort" furthest from itseif. With 
. l 

seven resorts, the opt~ma] locatl0n would be that orlal.~1 whlCh rlaccs 

as many of the resorts as far as poss~ble·from itself. Consl.dering the . ' , 

candidate origl.ns, Boston woul~ place onl,y, l ,esort ~t its furth,est, 
, 

ordinal position, Greenfield woûld place 3 resorts in this position, 

and Pittsford wouid plac~ 6 of the 7 in this position. Furthermore, 
1 , 

, " 

Pittsford wouid aiso ~inimlze the number of inferentiai errors that 
t f 

could,occur for the seven resorts, as shown in Table II.3. For these ,. 

reasons, it was !>elected as' the dispatch point for the "generalized skier 

trips" from Massachusetts. 
,t ~J 

, 

J 

• 

... 
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Table 11.3 

The Number bf, Possib le Erroneous 'tnferences For 
E~cludedoResorts For rhree Candidate 

Massachusetts Dlspatch Origlns 

Burke 
Sonneberg 
Okemo 
Magic 
Maple Valley 
Hogback 
Prospec t 

tI. 

\ 
Pittsford 

. " 

, , , . 

0 
0 
0 
0 
0 
0 

112 
112 

« 

.. 

Greenfield Boston 
, . 

0 70 0, ,198 
0 3 

17 8 
92 92 
30 :'/. 30 
60 0 

199.,.. 401 

"" 

• 

li 

lp '1 
'\ 

If 

! 

11 

<;} 

1 

~ 

1 

l, 
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