RECREATIONAL BEHAVIOR FORECAST; THE RELATIONSHIP BETWEEN TRIP
FREQUENCY AND DEMAND FOR ON-SITE TIME IN DISCRETE CHOICE CASE.
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1. INTRODUCTION

Vithin In the contex of
tional behavior forecast, one of the
subjects of the observer is to decide
vhether or not the representative in-
dividual consumes recreational activi-
ties. Without prejudice, this decision
may based on a complete free choice of
individual’s preferences of priceable
factors such as goods and time
and nonpriceable factors such as at-

recrea~

inputs

tributes of the site, that can be
represented by
s= (L I Vi te 2Ve+ co

0 otherwise,
where 8=1 indicates the
of the individual in recreational ac-
tivities; Vi, and Ve represent the in-
direct utility levels associated with
recreation and activi-
ties; and €1, and €8 (that are i.1.d.
according to Gumbel distribution) rep-
resent the unobservable preferences
associated with Vi and Ve respectively.

In this decisive matter, the as-
sumption imposed on the utility func-
tion is vital in the formulation of
the demand functions and the resulting
indirect utility function. Thus, in-
stead of excluding the trip frequency,
x, from the utility function as con-
ventionally practiced, this paper in-
vestigates the relationship between x
and the on—site time, Ts by assuming x
as a utility factors, and apply the
derived x and Ts in a leg—linear indi-
rect utility specification.

participation

nonrecreation

2.1 RANDOM UTILITY MODELS

Based on household production a-
pproach, let z be a vector of consumer
goods with price p; Tar be

tional leisure time; b be a vector of

nonrecrea-—

* sing in Ts while Ty
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qualitative attributes that taken as a
constant and is weakly complementarity
to demand for x and Ts. Knowing that
x = {(Tv,q), where q is a composite
market goods input of a recreational
trip, let q = xTit. By these definiti~-
ons, let the individual maximizes his
utility by controlling 2z, Tar, Ts and
x under his full budget constraints,
2, such that

max U(z,Tar, 8Ts, 8x,b)
s.t. zp + Sx{(patwITa+(pt+WTe) + wTar

=y+wl=q
where, U() denotes the utility
is a fee or price charged per
unit of on-site time; pt is the market
price for q; w is the wage rate; y is
the income; and T is the total tirme.

func-
tion; ps

The above utility maximazation problem
is slightly different from the Kobaya—

shi’'s one, that®

max U(Z.an ’ 5Ts. b)
s.t. Q with x=1

2.2, Ta, Tr, AND x ISSUES

Considering the possibility of a.
corner solution, Ts is assumed to be a
nonessential commodity having the pro-
perty that 8Ts = 0,
finite level, and the benefits of the
trip is assumed to be strictly increa-

is assumed to be a

if ps exceeds some

necessary input in the production of T,
with zero (or nonpositive) contribu=-
tion to the utility function. The ad-
ditlonal cost assoclated with Ts and Tt
Is assumed to be w, since the consump-
redu—

(or)
Even though the use of w
Te and Tse

formula~

tion of recreational activities
ces other lelsure activities and
vorking time,
implies overestimatlion of

values, it offers a simpler
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tion of the demand models.

More importantly, the regression
of Tt and Ta by x implies the depen-
dency of Ts on x, presumingly to be
inversely related; the more frequent
(fewer) the trip, the shorter (longer)
Is the demand for on-site time.

2.3 LOG-LINEAR SPECIFICATION

Assuming the substitution of the
factors input to -be unity, the Lagran-
glan of the maximazation problem takes
the following form

L = lnas + ailnz + az2lnTas
Z,Tae,Tayx, A + a3lnTs + adlnx
+ AlQ = zp + Sx{(patw)Ts
+(pttw T} + wTarld

The 1st order conditions (8=1) are ;
a1 = Apz,

az = AwTar,

as = AxTs (pstw), and

Ax[(pstw)Ts + (pt+wIT: ]

pz + xTs (pstw) + xTe (prtw) + wTne

as
Q

Let ¢ = ajtaztas, then A = ¢/0, and we
obtain a set of the following demand
equations,

z = i Vop,
Toe = a2V ow,
Ts = asVox(pstw), and
X = asfVp[(pstw)Ts + (pr+wTt]

As can be seen, both Te and x are in-
versely proportional when they are in
the position of the explanatory varia-
ble to each other. Solving for Ts and
x from the two equations yleld,

az T (prtw)

Te = Casan) Gotwr® M * =

(as~az) )
¢Tt (pytw)

Apparently, the travel cost s direct-

ly related to Ta but inversely related
to X, since for long distance trips,

the individual will prefer a longer

ion—-site time but a fewer trip."

By substituting the respective
equations in the utility equation, we
get the simplified form of indirect

utility as

Vix = aox + ¢lnl = aslnp — azlnw
= a3lnlTe (pr+w) /(pytw)]
- aslniT (petw) ]

(This is done knowing that ai+aztas=¢
and denoting aex = Ilnaatailna;tazlnaz
tazlnast(aa=as3) InCas=~az) ~1Ine)

As a comparlson, the Kobayashi'sv uti-
lity maximazation problem will give,
the following equations (with x = 1),

z=ail} - Te(petwl/p,
Tor = a2l - Te (petw) /v,
Ts = aslfl = Ti (pt+w)1/(pstw), and

Vi= aer + 1nl-Ti (prtw]
- aiinp = azinw = asln(pstw),
(where aei=Inaetailnaitazlnaztaslinas).

Note that, in both formulations, the
indirect utility for the case, 8=0 is
Vo = ae + Infi = ailnp — azlnw,

(vhere as = lnastailnaitazlnaz).

CONCLUSION AND RECOMMENDATION

Viewing from the resulting indi-
rect utilities, Vix and Vi have the
same factors but are specified in dif-
ferent forms. Unless, a numerical ana-
lysis is made to compare between the
two formulations, the role of x in
utility formulation 1is wundetermined.
Nevertheless, the relationship bet-
veen Ts and x Is somewhat established.

The numerical analysis can be
proceeded In two ways. First, the coef-
flcient of the dlscrete cholce can be
estimated by MLE and then the (instru-
mental variable obtain from the MLE Is
applied in the regressional analysis
of the demand model. Alternatively, by
regressional analysis of each demand
equations, the indirect utility can be
estimated with substitution of the
determined coefficients in the indi-
rect utility equation.
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