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ABSTRACT: A r ev i s ed  r e c r e a t i o n  choice  model is  
proposed and p a r t i a l l y  t e s t e d  u s ing  r e s u l t s  of 
a  1980 survey of Colorado ang l e r s .  Resu l t s  of 
d i sc r iminant  ana lyses  show modest and u s e f u l  
p r e d i c t i o n  from preference  f o r  t r o u t  f i s h e r y  
s i t e  a t t r i b u t e s  t o  choice  of type  of f i s h e r y  
used. 

PURPOSES 

During t h e  p a s t  20 y e a r s ,  cons iderab le  
research  ha s  s t ud i ed  t h e  preferences  and 
behaviors  of outdoor r e c r e a t i o n i s t s .  Those 
s t u d i e s  have had economic (e .g. ,  Dwyer and 
o t h e r s  l977),  sociologi .ca1 (e .  g . ,  Cheek and 
Burch 1976) , psychologica l  (e .g.  , Knopf 1983) 
and o the r  d i s c i p l i n a r y  o r i e n t a t i o n s .  Topics 
examined have been va r i ed  and i nc lude  psycho- 
l o g i c a l  need assessment (Tins lev  and Kass 
1980), v i s u a l  percept ion  and landscape asses -  
sment (Elsner  and Smardon 1979), r e c r e a t i o n  
experience preference  (Driver  and Brown 1978), 
con£ l i c t  r e s o l u t i o n  (Jacob and Schreyer  1980), 
u s e r  s a t i s f a c t i o n  (Dorfman 1978), and t r e n d  
p r e d i c t i o n  (Stynes and o the r s  1980). Most of 
t h e  s t u d i e s  conducted w i th in  each of t h e s e  a r e a s  
have at tempted t o  understand and exp l a in  
r e c r e a t i o n  behavior .  Only a few s t u d i e s  have 
focused on p r ed i c t i ng  t h e  u s e r s '  choice  of 
r e c r e a t i o n  a c t i v i t i e s ,  s e t t i n g s  o r  a r e a s  from a 
v a r i e t y  of independent v a r i a b l e s .  

Two s i t u a t i o n s  he lp  exp l a in  why g r e a t e r  
p r e d i c t a b i l i t y  has no t  been a t t a i n e d  between 
a r e a ,  s i t e ,  o r  a c t i v i t y  choice  a s  dependent 
v a r i a b l e s  and a r e a  a t t r i b u t e s ,  exper ience  
preferences ,  and o the r  independent v a r i a b l e s .  
One has  been t h e  genera l  tendency of r e c r e a t i o n  
behaviora l  s c i e n t i s t s  t o  r e p o r t  r e s u l t s  of 
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s t a t i s t i c a l  t e s t s  of d i f f e r e n c e s  between c l a s s e s  
and subc l a s se s  of independent v a r i a b l e s ,  bu t  no t  
r e p o r t  amounts of va r i ance  explained.  The o the r  
has  been t h e  i n f r equen t  u s e  of t h e o r e t i c a l  
models t o  sugges t  probable pa ths  of s t a t i s t i c a l  
a s s o c i a t i o n  (Driver  and Knopf 1881, T ins ley  
1984) . 

Because e f f o r t s  a r e  needed t o  bo th  improve 
explana t ion  and p r e d i c t i o n  of choice a s  a  
c r i t i c a l  component of r e c r e a t i o n  behavior ,  t h i s  
paper p r e sen t s  and p a r t i a l l y  t e s t s  a  r ev i s ed  
cogn i t i ve  model of r e c r e a t i o n  s i t e  choice.  The 
model b u i l d s  on o t h e r  models presen ted  i n  t h e  
l i t e r a t u r e  (Ha r r i s  1983, Krumpe and YcLaughlin 
1982, Haas and o t h e r s  1981, Dr iver  and Brown 
1975). I t s  new dimensions a r e  t h a t  i t  empha- 
s i z e s  t h e  concept of cons t ra ined  demand ( o r  
p r e f e r ences ) ,  and i t  d e t a i l s  more e x p l i c i t l y  t h e  
conceptua l  l i n k  between preferences  f o r  s p e c i f i c  
s e t t i n g  a t t r i b u t e s  of a  s i t e  and preferences  f o r  
s p e c i f i c  types  of de s i r ed  exper iences .  

The mode] a p p l i e s  t o  a l l  r e c r e a t i o n  a r e a /  
s i t e  choices .  Af t e r  i t  is  de sc r i bed ,  t h e  model 
i s  p a r t i a l l y  appl ied  t o  t e s t  two hvpotheses 
about choice  of s p o r t  f i s h e r i e s  i n  Colorado: 

1. Preferences  f o r  t h e  a t t r i b u t e s  of 
s p e c i f i c  types  of Colorado s p o r t  
f i s h e r i e s  w i l l  be s i g n i f i c a n t l y  r e l a t e d  
t o  ang l e r s '  choices  of f i s h e r i e s .  

2. Choices of Colorado s p o r t  f i s h e r i e s  
a c t u a l l y  used w i l l  be in f luenced  by 
cons t r a in ing  and f a c i l i t a t i n g  
a t t r i b u t e s  of t hose  f i s h e r i e s .  

A REVISED MODEL 

The r ev i s ed  model of r e c r e a t i o n  a r e a  and 
s i t e  choice  ( f i g u r e  1) draws heav i l v  on our 
prev ious  research  (Ha r r i s  1983, Dr iver  and Brown 
1.975). 

One f e a t u r e  of t h e  model js i t s  e l abo ra t i on  
of t h e  concept  of cons t ra ined  demand. Con- 
s t r a i n e d  demand i s  emphasized, because t h e  model 
recognizes  t h a t  most human decj-s ions a r e  
s t r o n g l y  infl.uenced by l i m i t e d  monev, t ime,  and 
o t h e r  persona l  resources  and c a p a b i l i t i e s .  
Demands, and behavior ,  a r e  cons t r a ined  psycholog- 
i c a l l y ,  t oo ,  because most i n d i v i d u a l s  a r e  
l i m i t e d  i n  t h e  amount and complexity of i n fo r -  
mation they  can process  whi le  making dec i s i ons .  
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'igure 1.--A behavioral model of recreation choice. 

An example of a current recreation planning 
problem, the allocation of fishery management 
resources to different types of Colorado 
fisheries, is used to clarify the model 
components and their relationships. To simplify 
the discussion, the model depicts the process 
with which a given angler chooses to visit a 
particular type of sport fishery. 

The model begins with a potential recre- 
ationist with distinguishing characteristics 
(Box 1). That recreationist possesses a "social 
psychological. field" (Box 2), which consists of 
mental constructs including motives and 
attitudes. One distinction made in this 
conceptualization is that angler attitudes 
include preferences for particular site 
attributes that can be used to distinguish among 
different types of settings, while angler 
experience preferences are antecedent to 
attitudes toward site attributes, may be less 
salient, and may or may not be attribute- 
dependent. Thus, the experience preferences 
explain the "why" behind the setting attribute 
preferences which relate to "what for whom." 
The extent to which these attributes are 
expected and valued depends on the extent to 
which an angler has specialized in the activity 
of fishing. Attributes theorized to be relevant 
here include fish-related attributes ( e . g . ,  
species of fish, rate of catch, etc.) and other 
setting attributes (i.e., biophysical, social, 
and managerial site attributes). 
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These preferences for setting attributes, 
however, are unconstrained preferences (Box 3A); 
an individual's schedule of unconstrained 
preferences is represented in microeconomic 
theory by the concept of a utility function. In 
realitv, limits exist on the use of any site 
that stem from the interaction of the recre- 
ationist's perception of site attributes (Box 4) 
and actual constraints on the recreationist 
(e.~., money, time, skill level, group norms, 
etc; Box 5). We theorize that factors such as 
the distance traveled to a site are perceived to 
be constraining attributes of that site, and 
that the recreationist's experience preferences 
and attitudes can significantly influence 
his/her perceptions of a site and its con- 
straining attributes. 

In the face of these constraints, the 
indivi-dual chooses among the attributes of 
available alternative sites. The site finally 
chosen represents the decisionmaker's 
constrained set of preferences for site 
attributes (Box 3B). This concept of con- 
strained preferences parallels the concept of 
demand as formulated in m~croeconomic theory; 
demand curves are, in theory, derived by tracing 
out these price-quantity points where each 
individual's indifference curve (which reflects 
that individual's utility, or unconstrained 
preferences) intersects hislher budget con- 
straint function. Implicit in this decision 



process  i s  a cons ide r a t i on  of t h e  va lue s  and 
expected l e v e l s  of t h e  s a l i e n t  a t t r i b u t e s  of t h e  
va r i ous  a l t e r n a t i v e  s i t e s .  Only minimal. l e v e l s  
of a v a i l a b i l i t y  may s u f f i c e  f o r  some s i t e  
a t t r i b u t e s ,  and t h e  dec i s i on  process  i n  which 
s i t e  a t t r i b u t e s  a r e  considered may be more 
app rop r i a t e ly  modelled wi th  a  lex icographic  
choice  r u l e  than wi th  t h e  mental  c a l cu lu s  
i m p l i c i t  i n  s u b j e c t i v e  expected u t i l i t y  models. 

I f  t h e  i nd iv idua l  r e c r e a t e s  a t  t h e  s i t e  
chosen (Box 6 ) ,  t h a t  r e c r e a t i o n i s t  w i l l  
experience t h e  s i t e  a t t r i b u t e s  and pe r ce ive  t h a t  
c e r t a i n  outcomes have been der ived  from t h a t  
engagement. This  response t o  t h e  engagement is 
t h e  r e c r e a t i o n  experience (Box 7 ) .  The 
r e c r e a t i o n i s t  eva lua t e s  t h e  s i t e  and t h e  
experience by comparing t h e  a t t r i b u t e s  and 
outcomes expected and de s i r ed  from t h e  enga-ge- 
ment wi th  those  a c t u a l l y  experienced (Box 8 ) .  
It i s  on t h e  b a s i s  of t .his  comparison t h a t  t h e  
i nd iv idua l  a s s e s se s  h i s / h e r  s a t i s f a c t i o n  wi th  
t h e  s i t e  (Box 9 ) .  

This  conceptua l iza t ion  provides  an extended 
framework t h a t  i n t e g r a t e s  bo th  s i t e  choice  and 
r e c r e a t i o n  experience eva lua t i on  i n  a  model of 
r e c r e a t i o n i s t  decisionmaking. Perhaps t h e  most 
b a s i c  r e l a t i o n s h i p  suggested by our model i s  
t h a t  between t h e  r e c r e a t i o n i s t ' s  cons t ra ined  
preferences  f o r  s i t e  a t t r i b u t e s  and h i s / h e r  
choice  of a  type  of s i t e  t o  v i s i t .  Although 
t h i s  conceptual  l i n k  unde r l i e s  both theory  of 
r e c r e a t i o n  choice  and consumer demand theory  
(Lancaster  1971), l i t t l e  r e s ea r ch  t o  d a t e  has  
at tempted t o  a s s e s s  t h e  c o r r e l a t i o n  between 
a c t u a l  choice behaviors  and s t a t e d  preferences  
f o r  p a r t i c u l a r  s i t e  a t t r i b u t e s  (both con- 
s t r a i n i n g  and f a c i l i t a t i n g ) .  

and a c t i v e l y  p a r t i c i p a t i n g  anglers .  Given t h a t  
t he se  a r e  t h e  ang l e r s  whose d e s i r e s  and 
preferences  a r e  l i k e l y  t o  be of g r e a t e s t  concern 
i n  f i s h e r y  management planning,  t h i s  sample was 
judged t o  be adequate.  

Data P r epa ra t i on  

The responding ang l e r s  were asked t o  record 
t he  number of f i s h i n g  t r i p s  they had taken  t o  
each of f ou r  types  of f i s h i n g  s i t e s :  (1) w i ld ,  
o r  t r o u t  f i s h e r i e s  i n  mountainous a r ea s  t h a t  a r e  
no t  r e a d i l y  a c c e s s i b l e  by v e h i c l e ,  ( 2 )  basic-  
y i e l d ,  o r  t r o u t  f i s h e r i e s  i n  mountainous a r ea s  
t h a t  can be e a s i l y  reached by v e h i c l e ,  (3) 
r u r a l ,  o r  mixed spec i e s  wa t e r s ,  t y p i c a l l y  cool  
o r  warm, i n  nonurban a r e a s  of Colorado, and (4)  
urban,  o r  warm-water f i s h e r i e s  border ing  o r  
w i th in  t he  c i t i e s  of Colorado. I n  add i t i on ,  
respondents  were asked t o  i n d i c a t e  t he  type f o r  
which they had recorded t h e  h ighes t  number ( i . e ,  
the  most f requented  f i s h e r y  type) .  A s  a 
v a l i d i t y  check, t h e  cons is tency  of t h e  responses 
t o  t he se  two methods of measuring t h e  most 
f requented  f i s h e r y  type was i nves t i ga t ed  and t h e  
ca se  involved was dropped from t h e  a n a l y s i s  when 
an  incons is tency  was found. 

The ang l e r s  a l s o  responded t o  32 preference  
items i n  terms of t h e  l a s t  (most r e cen t )  t r i p  
they  had taken t o  a  f i s h e r y  of t h e i r  most 
frequented type.  For t he se  i t ems ,  t he  respond- 
e n t  was asked t o  r a t e  t h e  importance of bio- 
phys i ca l ,  f a c i l i t y ,  s o c i a l ,  and f i sh - r e l a t ed  
a t t r i b u t e s  f o r  choosing t h e  f i s h h g  s i t e  v i s i t e d  
on t h a t  t r i p ,  u s ing  a s ix-poin t  L iker t - type  
s c a l e  wi th  response op t i ons  ranging from Not A t  
A l l  Important (1) t o  Extremely Important ( 6 ) .  

Analysis  
METHODS 

Subjec ts  

The d a t a  were c o l l e c t e d  i n  1.981 a s  p a r t  of 
a  survey of ang l e r  demands f o r  Colorado s p o r t  
f i s h e r i e s .  A random sample of persons who had 
acquired l i c e n s e s  f o r  f i s h i n g  i n  Colorado i n  
1980 was drawn. Ques t ionna i res  were mailed t o  
t he se  i nd iv idua l s  i n  two waves, followed by a 
pos tcard  reminder. Of t h e  t o t a l  sample of 1502 
l i c e n s e e s ,  484 (o r  32 percent )  r e t u rned  u sab l e  
ques t i onna i r e s .  

Although t h i s  r a t e  of response was 
r e l a t i v e l y  low, i t  was of t h e  same o rde r  of 
magnitude a s  t h a t  ob ta ined  by t h e  Colorado 
Div is ion  of W i l d l i f e  on i t s  annual  angl-er 
surveys.  A te lephone survey of a  sample of 
nonrespondents i nd i ca t ed  t h a t  most nonrespond- 
e n t s  were minimally i n t e r e s t e d  ang l e r s  and t h a t  
they were no t  u s e r s  of any p a r t i c u l a r  type  of 
f i s h e r y .  Thus, t h e  survey responses ob ta ined  
were probably from t h e  more s e r i o u s ,  concerned, 

The 32 prefe rence  i tems were c l u s t e r e d  h t o  
groups on t h e  b a s i s  of c o r r e l a t i o n s  among t he  
responses t o  those  i tems us ing  t h e  ICLUST V I  
c l u s t e r i n g  program. ICLUST V I  f i r s t  searches  
the. i n i t i a l  i tem pool  f o r  t h a t  p a i r  of i tems 
which i s  most h igh ly  c o r r e l a t e d ,  and t he se  i tems 
a r e  combined t o  form a c l u s t e r .  This  procedure 
i s  repea-ted and t h e  remaining i tems and 
c l u s t e r s ,  a r e  formed i n t o  higher-order  c l u s t e r s  
u n t i l  Cronbach's a lpha  o r  an e s t ima t e  of 
" c o e f f i c i e n t  beta" ( t he  worst  s p l i t - h a l f  
r e l i a b i l i t v !  of t h e  combined c l u s t e r  would be 
l e s s  than t h a t  of sub -c lu s t e r s .  This  c l u s t e r i n g  
procedure and s u b j e c t i v e  judgment were used t o  
decide t he  conten t  of t h e  f i n a l  s c a l e s .  To 
ob t a in  s c a l e  s co re s ,  an average was taken of 
respondent ' s  r a t i n g s  on a l l  of t h e  i tems com- 
p r i s i n g  t h a t  s c a l e .  

Next, d i sc r iminant  a n a l y s i s  was used t o  
determine s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  
a t t r i b u t e  prefe rence  s c a l e  s co re s  of four  groups 



i d e n t i f i e d  on t h e  b a s i s  of t h e  f i s h e r v  type they 
repor ted  they v i s i t e d  most f r equen t l y .  The 
groups i d e n t i f i e d  by choice  of a  type  of f i s h e r y  
t o  f requent  were t h e  dependent v a r i a b l e ,  and t h e  
a t t r i b u t e  prefe rence  s c a l e s  were t h e  discr im- 
i n a t i n g  o r  independent v a r i a b l e s .  Given t h a t  
t h e  weighting c o e f f i c i e n t s  i n  t h e  d i s c r im inan t  
f unc t i on  a r e  a  measure of t h e  c o r r e l a t i o n  
between t he  independent v a r i a b l e s  and t h e  
d i sc r iminant  func t ion  (and a r e  thus  roughly 
analogous i n  i n t e r p r e t a t i o n  t o  t h e  b e t a  weights  
i n  r eg r e s s ion  a n a l y s i s ) ,  t h i s  a n a l y s i s  sugges ts  
t h e  r e l a t i v e  importance of t h e  p r e f e r ence  s c a l e s  
f o r  d i s c r im ina t i ng  among t h e  groups. 

Table 1.--Items f o r  a t t r i b u t e  prefe rence  s c a l e s ,  
with s c a l e  reliahj.!.ity c o e f f i c i e n t s .  

Sca le  i t ems  
Fami l ia r  waters  

Reliabj.1-ity 
Coef f iq ien t  

NA 

RESULTS 

C lus t e r  a n a l y s i s  of t h e  a t t r i b u t e  p r e f e r -  
ence i tems r e s u l t e d  i n  s i x  mul t ip le - i tem s c a l e s  
and four  s ing le - i tem s c a l e s  ( s ee  t a b l e  1). 
R e l i a b i l i t y  c o e f f i c i e n t s  f o r  t h e  s i x  mul t ip le -  
i tem s c a l e s  ranged from 0.75 t o  0.88. 

The numbers of respondents  r e p o r t i n g  a  
choice  of each of t h e  fou r  f i s h e r y  types  a r e  
l i s t e d  i n  t a b l e  2 .  A t o t a l  of 260 f ishermen 
(70%) p r e f e r r ed  t h e  bas ic -y ie ld  type  of f i s h e r y ,  
77 (21%) chose t h e  wild type  of f i s h e r y ,  25 (72) 
t h e  r u r a l  type  of f i s h e r y ,  and 9  (22) t h e  urban 
type  of f i s h e r y .  

Also included i n  tab3.e 2 a r e  t h e  group 
memberships of t h e  respondents  p r ed i c t ed  on t h e  
b a s i s  of t h e i r  d i sc r iminant  f unc t i on  s co re s .  A s  
t h a t  t a b l e  %-shows, 43 percent  of t h e  i n d i v i d u a l s  
who were p r ed i c t ed  t o  be i n  t h e  bas ic -y ie ld  
group were i n  f a c t  i n  t h a t  group, 77 percent  of 
those  p r ed i c t ed  t o  be i n  t h e  wi ld  group were i n  
t h a t  group, 40 percent  of those  p r ed i c t ed  t o  be in 
t h e  r u r a l  group were a c t u a l l y  i n  t h a t  group, and 
89 percent  of those  p r ed i c t ed  t o  be i n  t h e  urban 
group were i n  t h a t  group. Ove ra l l ,  51 percent  
of t h e  cases  were c o r r e c t l y  c l a s s i f i e d .  

The r e s u l t s  of t h e  d i sc r iminant  a n a l y s i s  
suggested t h a t  s i g n i f i c a n t  d i f f e r e n c e s  d i d  e x i s t  
i n  t h e  a t t r i b u t e  prefe rences  of ang l e r s  choosing 
d i f f e r e n t  types  of r e c r e a t i o n  a r e a s  t o  v i s i t  
most f r equen t l y .  A s  t a b l e  3  shows, t h e  square 
of t h e  canonica l  c o r r e l a t i o n  f o r  t h e  f l r s t  and 
most important  d i sc r iminant  f unc t i on  was .33, 
t h e  propor t ion  of t h e  va r i ance  i n  t h i s  f unc t i on  
a s soc i a t ed  wi th  t h e  dependent v a r i a b l e .  This  
f unc t i on  accounted f o r  48.6 percent  of t o t a l  
va r i ance  i n  t h e  d i s c r im ina t i ng  v a r i a b l e s .  (See 
Brown and T in s l ey  1983 f o r  a  d i s cus s ion  of 
eva lua t i ng  d isc r iminant  f unc t i ons . )  I n  
a d d i t i o n ,  7 percent  of t h e  va r i ance  i n  t h e  
second func t i on  was a s soc i a t ed  wi th  t h e  va r i ance  
i n  t h e  dependent v a r i a b l e ;  t h a t  second func t i on  
accounted f o r  an a d d i t i o n a l  7 .8  pe r cen t  of t h e  
t o t a l  va r i ance  i n  t h e  d i s c r im ina t i ng  v a r i a b l e s .  

Table 3 a l s o  l i s t s  a l l  t h e  a t t r i b u t e  
p r e f e r ence  s c a l e s  t h a t  were included a s  inde- 
pendent v a r i a b l e s  i n  t h e  d i sc r iminant  a n a l y s i s ,  
a long wi th  t h e  mean importance r a t i n g s  of t h e  
f o u r  choice-based groups. The f i r s t  f unc t i on  i s  

New wa te r s  N A 
Waters c l o s e  t o  home o r  work NA 
Fast-moving wa t e r s  N A 
Trophy f i s h  .90 
-- Catching a s  l a r g e  a  f i s h  

a s  you can 
-- Catching trophy f i s h  
-- Catching b i g  f i s h  

Unique f i s h  
-- Catching k inds  of f i s h  not  

o f t e n  caught i n  Colorado 
-- Catching k inds  of f i s h  no t  

common i n  Colorado 
-- Catching f i s h  no t  r a i s e d  

i n  h a t c h e r i e s  
Smart f i s h  
-- Outsmarting more experienced 

f i s h  
-- Fish ing  f o r  smar te r  f i s h  
-- P i t t i n g  your w i t s  aga in s t  

t h e  f i s h  
-- Fish ing  where you have t o  be 

s k i l l e d  t o  c a t ch  f i s h  
Wild s e t t i n g  .88 
-- Seeing few man-made s t r u c t u r e s  
-- Fish ing  an a r e a  of h igh  s cen i c  

beauty 
-- Fish ing  where you a r e  l i k e l y  t o  

s ee  on ly  a  smal l  number of 
o t h e r  fishermen 

-- Fish ing  where you f e e l  f a r  away 
from people and c i t i e s  

-- Fish ing  i n  remote a r e a s  
-- Fish ing  where you cannot s e e  o r  

hea r  busy t r a f f i c  
-- Fi sh ing  where o the r  people a r e  

not  engaged i n  o t h e r  r e c r e a t i o n a l  
a c t i v i t i e s  

F ish  y i e l d  
-- Catching your l i m i t  
-- Catching f i s h  t o  e a t  
-- Fish ing  where f i s h  a r e  b i t i n g  

r ega rd l e s s  of what e l s e  you f i nd  
a t  t h e  a r e a  

-- Catching a s  many f i s h  a s  you can 
-- Catching enough f i s h  f o r  a  good 

meal 
-- Catching f i s h  t o  s t o r e  f o r  f u t u r e  

needs 
F a c i l i t i e s  .75 
-- Fish ing  a t  a r e a s  where t he  whole 

fami ly  enjoys r e c r e a t i n g  
-- Fish ing  where boa t  launches,  

park ing  l o t s ,  boat  r e n t a l s ,  e t c . ,  
a r e  a v a i l a b l e  

-- Fish ing  where you don ' t  have t o  
walk more than 15 minutes 

-- Fish ing  where campsi tes ,  p i c n i c  
t a b l e s ,  restrooms,  e t c . ,  a r e  
a v a i l a b l e  

A r e l i a b i l i t y  c o e f f i c i e n t  is  no t  app l i c ab l e  
(NA) f o r  a  s ing le - i tem s c a l e .  



Table 2.--Numbers of ang l e r s  i n  a c t u a l  and 
p r ed i c t ed  f i s h e r y  choice  groups. 

Pred ic ted  Choice G ~ O U D S  

Basic- 
Actual  Choice N y i e l d  Wild Rura l  Urban 

Wild 

Rura l  2 5 6 1 10 8 
(24) (4) (40) (32) 

Urban 

T o t a l s  371 131 119 63 5 8 

Figures  i n  paren theses  r ep r e sen t  row 
percentages.  

def ined  by t h e  "wild s e t t i n g "  and " f a c i l i t i e s "  
s c a l e s ,  which were found t o  be equa l l y  important  
a s  d i s c r im ina to r s  and provided most of t h e  
explana t ion  of va r i ance  i n  a r e a  choice .  The 
fisherman group t h a t  a c t u a l l y  chose t h e  wi ld  
type  of a r e a  t o  f i s h  placed t h e  g r e a t e s t  
importance of any group on t h e  "wild s e t t i n g "  
a t t r i b u t e  dimension and t h e  l e a s t  on t h e  
" f a c i l i t i e s "  dimension, whi le  t h e  bas ic -y ie ld ,  
r u r a l ,  and urban groups repor ted  p rog re s s ive ly  
lower means on t h e  "wild s e t t i n g "  dimension and 
p rog re s s ive ly  h igher  means on t h e  " f a c i l i t i e s "  
dimension. 

The second func t i on  included "waters c l o s e  
t o  work o r  home" and "novel waters"  a s  a t t r i b u t e  
prefe rence  s c a l e s  t h a t  were nea r l y  equa l l y  
important  a s  u s e f u l  d i s c r im ina to r s  among type  
choices .  The convenience of waters  c l o s e  t o  
work o r  home was most important  t o  ang l e r s  
choosing t h e  urban type of r e c r e a t i o n  a r e a  most 
f r equen t l y ;  i t  was of decreas ing  importance t o  
r u r a l  and bas ic -y ie ld  u s e r  groups,  wh i l e  t h e  
wi ld  choice group placed only  s l i g h t  importance 
on t h a t  a t t r i b u t e .  No c l e a r  t r end  i s  r e f l e c t e d  
by t h e  means obtained wi th  t h e  "novel waters"  
s c a l e ,  a l though fishermen choosing t h e  w i ld  type 
of a r e a  placed a  somewhat g r e a t e r  importance on 
t h a t  a t t r i b u t e  i n  comparison w i th  groups 
choosing o the r  types  of a r ea s .  "Fast-moving 
waters"  was a l s o  an a t t r i b u t e  important  f o r  
d i s c r im ina t i ng  among a r e a  choices :  a  c l e a r  t r end  
was r e f l e c t e d  i n  mean s co re s  f o r  t h i s  a t t r i b u t e  
p r e f e r ence  s c a l e ,  with t h e  wild u s e r  group 
p l ac ing  t h e  g r e a t e s t  importance on i t  of any 
group and t h e  bas ic -y ie ld ,  r u r a l ,  and urban 
choice  groups r epo r t i ng  p rog re s s ive lp  lower 
means f o r  t h i s  a t t r i b u t e .  

These r e s u l t s  a r e  presen ted  g r a p h i c a l l y  i n  
f i g u r e  2 ,  which shows t h e  r e l a t i v e  p o s i t i o n s  of 

t h e  fou r  p r ed i c t ed  choice  groups vis-a-vis  t h e  
two d iscr iminant  f unc t i ons  and t he  preference  
s co re s  on which t h e  func t i ons  a r e  based. Each 
poin t  r ep r e sen t s  a  given group's  p o s i t i o n  as  
r e f l e c t e d  by t h a t  group's  c en t ro id ,  which was 
der ived  by eva lua t i ng  t h e  d i sc r iminant  f unc t i ons  
a t  t h e  group means. 

DISCUSSION 

Given t he  complexity and unce r t a in ty  of 
p r e d i c t i n g  human behavior ,  t he  r e s u l t s  of t he  
d i sc r iminant  f unc t i on  a n a l y s i s  a r e  i n t e r p r e t e d  
a s  d i s c l o s i n g  a  moderatelv high degree of 
cons is tency  between f i shermen ' s  choice of type 
of f i s h e r y  and t h e i r  p re fe rences  f o r  a t t r i b u t e s  
c h a r a c t e r i z i n g  each type.  With an adjustment 
f o r  t h e  s i z e  of each of t h e  fou r  groups,  25 
percent  of t h e  members of each group would be 
c o r r e c t l y  c l a s s i f i e d  a s  a c t u a l  members of t h e  
group by chance a lone .  (We disregarded any 
p r i o r  p r o b a b i l i t i e s  of c l a s s i f y i n g  ang l e r s  based 
on group s i z e s ,  which would have masked t h e  
a s s o c i a t i o n  between our  independent and 
dependent v a r i a b l e s ) .  I n  c o n t r a s t ,  t h e  
p r e d i c t i v e  model based on t h e  two d iscr iminant  
f unc t i ons  gene ra l l y  d id  much b e t t e r  than t h i s  
random a l l o c a t i o n ;  i t  c o r r e c t l y  c l a s s i f i e d  77 
percent  of t h e  ang l e r s  i n  t h e  wi ld  group, 43 
percent  of t h e  ang l e r s  i n  t h e  bas ic -y ie ld  group, 
40 percent  of t h e  ang l e r s  i n  t h e  r u r a l  group, 
and 89 pe r cen t  of t h e  ang l e r s  i n  t h e  urban 
group. These p ropo r t i ons  i n d i c a t e  t h a t  t he  
model was most e f f e c t i v e  i n  i d e n t i f y i n g  ang l e r s  
i n  t h e  wi ld  and urban groups. Th i s  r e s u l t  i s  t o  
be expected,  given t h a t  t h e s e  two groups 
d i f f e r e d  t h e  most i n  t h e i r  a t t r i b u t e  prefe rences  
( see  t a b l e  3 ,  f i g u r e  2 ) .  The model was l e s s  
e f f e c t i v e  i n  i d e n t i f y i n g  members of t h e  
bas ic -v ie ld  and r u r a l  groups,  al though i t  s t i l l  
s i g n i f i c a n t l y  jncreased t h e  accuracy of c l a s s i -  
f i c a t i o n  i n  t h e  ca se  of t he se  groups over t h a t  
achieved wi th  a  random process .  

These r e s u l t s  p rovide  support  f o r  our  f i r s t  
hypothes i s ,  sugges t ing  t h a t ,  when ang l e r s '  
p re fe rences  f o r  s p e c i f i c  f i s h e r y  a t t r i b u t e s  t h a t  
a r e  important  i n  a  p a r t i c u l a r  choice  s i t u a t i o n  
a r e  cons idered ,  a c t u a l  choice  behaviors  of t h e  
ang l e r s  do r e f l e c t  t h e  importance. placed on 
those  a t t r i b u t e s .  Nonetheless ,  us jng  t h e  square 
of t h e  canonica l  c o r r e l a t i o n  c o e f f i c i e n t  a s  a  
rough i n d i c a t o r ,  a t  l e a s t  60 percent  of t h e  
va r i ance  i n  a r e a  type  choice  was unassoc ia ted  
wi th  t h e  va r i ance  i n  a t t r i b u t e  prefe rences .  
This  f i n d i n g  i s  no t  unexpected, given t h e  
p o s s i b l e  sources  of va r i ance  f o r  which we d id  
no t  account .  A number of t he se  sources  po in t  t o  
p o s s i b l e  l i m i t a t i o n s  of t h e  s tudy .  For 
i n s t ance ,  t h e r e  may have been c r i t i c a l  dec i s i on  
c r i t e r i a  under ly ing  t h e  choice  process  (e .g . ,  
knowledge of a v a i l a b l e  s i t e s )  t h a t  were no t  
included i n  t h e  a n a l y s i s  bu t  t h a t  would have 
expla ined  some of t h e  e r r o r  i t  revea led .  I n  
a d d i t i o n ,  t h e  methods used t o  o b t a i n  a t t r i b u t e  
p r e f e r ence  r a t i n g s  were somewhat c i r c u i t o u s  and 
could have caused some instrument  b i a s .  A 
respondent had t o  f i r s t  r e c a l l  numbers of annual 
t r i p s  taken  t o  s p e c i f i c  t ypes  of s p o r t  f i s h e r i e s  



Table 3.--Discriminant analysis of choices of types of fisheries. 

Mean Scores on Preference Scales by Discriminant Function 
Choice ~r0u~s-l Coefficients 

Attribute 
Preference Basic- Discriminant Discriminant 
Scales Wild yield Rural Urban Function 1 Function 2 

Wild Setting - 5.15 4.17 3.35 3.27 -0.58 

Facilities 

Waters close to work 
or home 
Novel Waters 

Fast-moving waters 

Smart Fish 

Familiar waters 

Unique fish 

Trophy fish 

Fish-yield 

Percent of variance explained in area choice4 
Percent of variance explained in important ratings 
Chi-square value 

'choice groups consist of respondents choosing a type of fishery to fish most frequently; mean 
preference scores are based on a scale ranging from 1 ("Not At All Important") to 6 ("Extremely 
21mportant"). 
30nly moderate to large coefficients (20.40) are listed. 
4Numbers in parentheses are standard deviations. 
5Square of the canonical correlation coefficient for that function. 
Statistically significant, ~ ~ 0 . 0 5 .  

then record that type he/she had visited most 
frequently, then think specifically of the last 
trip taken to an area of that type, and finally 
rate the importance of 32 attribute-related items 
for choosing to visit that specific area. 
Choice of a general area type would be only 
indirectly related to the importance of site 
attributes for choosing the last area visited, 
and this link was further attenuated through the 
structure of the questionnaire. So we might 
expect some error. If anything, our results 
suggest that people were reasonably capable in 
following the instructions of the questionnaire 
and conscientious in answering the questions it 
contained. 

It is also important to recognize that 
complete homogeneity of preferences should not 
be expected for a group of anglers using a given 
type of fishery. To the contrary, it follows 
from recent theory on recreation behavior (e.g., 
Driver and Brown 1978) that, because even 
recreationists using the same site differ in 
terms of their experience preferences, 
differences in preferences for site attributes 
should also be found. Therefore, although 
differences in attribute importance ratings 

should be greater among the groups frequenting 
different types of fisheries than they are among 
anglers within any one group, heterogeneity in 
the preferences of anglers using a particular 
type of fishery is to be expected. 

Despite the error factor in our results, we 
believe that they also confirmed our second 
hypothesis that preferences for both constrain- 
ing and facilitating attributes influenced the 
anglers' choices. Perhaps the most interesting 
findings of the study are suggested by a consid- 
eration of the role of specific attribute 
preferences. For example, the most important 
discriminating preferences were not ones for 
attributes of the area that were directly 
fish-related (e.g., potential number or size of 
fish that might be caught). Rather, preferences 
for setting attributes unrelated to fishery 
characteristics were most important. In fact, 
when the importance means for fish-related 
attributes (e.g., trophy fish, fish yield, 
unique fish, etc.) were compared across choice 
groups, all of the groups placed similar and 
fairly high 1evel.s of importance on these 
features, as one might expect of serious 
fishermen in any setting. The greater 
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Figure 2.--Relative p o s i t i o n s  of f ou r  p r ed i c t ed  f i s h i n g  groups i n  r e l a t i o n  t o  two d iscr iminant  
f unc t i ons  and preference  s co re s  upon which t h e  func t i ons  were based. 

importance of s e t t i n g  v a r i a b l e s  a s  discr im- 
i n a t o r s  of a r e a  choice  i n d i c a t e s  t h a t  s i t e  
a t t r i b u t e s  de f i n ing  t h e  cha r ac t e r  of t h e  o v e r a l l  
r e c r e a t i o n  experience,  and no t  j u s t  f i s h - r e l a t e d  
a t t r i b u t e s ,  a r e  important  t o  fishermen. 

Fu r the r ,  a s  theor ized  i n  t h e  r ev i s ed  model, 
t h e  s e t t i n g  a t t r i b u t e s  considered i n  t h e  choice  
process  a r e  both cons t r a in ing  and f a c i l i t a t i n g  
ones. For example, t h e  most important  
a t ' t r i bu t e s  f o r  choice d i s c r im ina t i on  included 
"wild s e t t i n g "  and " f a c i l i t i e s " .  In  t h e  ca se  of 
t h e  group choosing t h e  wi ld  type  of f i s h e r y  t o  
v i s i t  most f r equen t l y ,  t h e  "wild s e t t i n g "  
a t t r i b u t e  was d e f i n i t e l y  an a t t r a c t i v e  o r  

f a c i l i t a t i n g  f e a t u r e ,  wh i l e  t h e  presence of 
" f a c i l i t i e s "  might be i n t e r p r e t e d  (on t h e  b a s i s  
of i t s  low importance) a s  a  d e t r a c t i n g  f e a t u r e  
of an a r e a  i n  t h e  minds of t he se  fishermen. The 
convenience of "waters c l o s e  t o  work o r  home" 
was an important  f a c t o r  i n  t h e  second func t i on ,  
e s p e c i a l l y  f o r  t h e  urban group whose h igh  
importance s co re  on t h i s  a t t r i b u t e  r e f l e c t s  t h e  
c o n s t r a i n t  t h a t  d i s t a n c e  from f i s h e r i e s  
apparen t ly  r ep r e sen t s  t o  t h e  group. Also usefu l  
a s  a  d i s c r im ina to r  was t h e  a t t r i b u t e  "novel 
waters , "  which was an important  f a c i l i t a t i n g  
f e a t u r e  t o  t h e  wi ld  group. ( I t  might be  noted 
t h a t  " f a m i l i a r  waters"  was more a t t r a c t i v e  t o  
t h e  groups us ing  t h e  more developed and con- 



venient fishery types.) This finding may have 
particular relevance for efforts to model 
recreation site demand and evaluate site bene- 
fits, which make the basic assumption that, all 
site attractiveness features being equal, 
recreationists will choose the site closest to 
them. The importance of novelty for members of 
the wild group suggests that they, in 
particular, might well visit a more distant site 
for the sake of its novelty, and failure to 
account for this influence could result in 
biased estimates of site demand and val-ue. 

A conclusion, then, that might be drawn 
from the study findings concerns efforts to 
understand the decisionmaking processes of 
recreationists making site choices. The results 
of the research suggest that only a small number 
of area attribute dimensions may be central 
determinants of site choice, and this finding 
lends some weight to those proposing that 
simpler choice rules are appropriate for 
modeling processes of recreationist decision 
making (e. g., Krumpe and McLaughlin 1982). 

In addition, the study findings indicate 
the value of measuring preferences for specific 
area attributes along with preferences for 
specific types of experiences. However, further 
research is needed to examine the relationship 
between recreation experience and site-attribute 
preferences as well as to more fully describe 
other elements and relationships influencing 
recreation decisionmaking processes. 
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