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Purchasing activity model
focusing on interval
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0 g0 or not to go that is the question.

People decides whether to go shopping or not everyday.
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| should go shopping because
I’m running out of commodities.
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But I’m tired from my work
so I’ll go on the weekend
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Research Question
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Bad accessibility to stations and bus stops is a
severe problem especially for elderly people.
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It is expected that some people will have difficulty going shopping due to
retreat of public transportation.
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It is necessary to introduce on-demand transportation matching people’s
characteristics of purchase activity.

— =

ANA2DBEETEO [HiE] OZZERFZHOAIC L=
We want to reveal main factors that affects the intervals of
purchase activities:--
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Basic analysis of purchase activities

= Average number of people who do(or do not) shopping on a given day ( N =
17)

‘' H Weekdays 3.3 13.7
A B weekends 6.3 10.7
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Basic analysis of purchase activities
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D Rya02> j | People tend to do shopping when the number of elapsed
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“The threshold differs depending on the person.
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Need-based shopping interval modeling

U=Vi+V,+u+¢& needs 4 conduct activity

V, = B(d — s): growth of desire
Vo = @gayOaay + viXL: basic utility

(d — s):interval

daay: Wweekday dummy
X;:labor time
Er:1.1.d Gumbel

u = C; + C,(Female dummy) + C;(Altitude) + C4(Ratio of car trip)



Estimation Result

L <- sum({DatajPURCHASE==1)}%* log(P) + (Data}PURCHASE==0)*log(Q)) fmessage
NULL

LL <- sum((Data$PURCHASE==1)*1og((P/Q!=0)*(P/Q) + (P/0==0)) + (Data$PURCHASE==0)*log((P/Q!=1

/Q)) + (P/Q==1))) $hessian

[,11 [,2] [,31 [,4] [,5] [,6]

[1,1 -8.702847e+02 -4.520165e+02 -119.05602020 194.943023523 74.714962693 5.613103e-03
[2,] -4.520165e+02 -9.839435e+02 -154.80560565 160.883778484 43.253641742 3.450843e-03
[3,1 -1.190560e+02 -1.548056e+02 -43.17137581 43.171375800 14.658565910 1.043070e-03

M ERR rE A Ea [4,1 1.949430e+02 1.608838e+02 43.17137580 -72.015635816 -25.550420894 -1.732374e-03
[5,]1 7.471496e+01 4.325364e+01  14.65856591 -25.550420894 -25.550420894 -9.147740e-04
L -RIEDEE L [6,] 5.613103e-03 3.450843e-03 0.00104307 -0.001732374 -0.000914774 -1.065814e-07
- optim(b0,fr,gr=NULL ,method = "BFGS", hessian = TRUE, control=list(fnscale=-1)) [7,1 6.082702e+01 5.189823e+01  11.90103546 -21.050324278 -4.355534124 -5.897220e-04
i _ [,71
oA —HHHEIE. ~otTE [1,] 60.827021329
- res$par [2,1 51.898233885
- res$hessian [3,]1 11.901035464
) [4,] -21.050324278
50T R [5,1 -4.355534124
<- b/sqrt(-diag(solve(hhh))) [6,1] -0.000589722
[7,1 -13.230622301
R RE
fr(b0) > ## AL
R > print(L0)
res$value [1] -229.4317
= ## BHEILE
FEROE #e## > print(LL)
(res) [1] -206.8477
> ##pA2{E
067751803 -0.096191746 -0.567822528 -0.772742235 0.494614066 0.001884914 0.922398682 > print ((LO-LL)/L0)

[1] 0.09843476
= ## 1EIEEpA2(E
6.8477 > print((LO-(LL-Tength(b)))/LO)
[1] 0.06792459
= #1154 -SRI

n gradient = print(b)

4 11 [1] -0.067751803 -0.096191746 -0.567822528 -0.772742235 0.494614066 0.001884914 0.922398682
= ## i

gence > print(tval)

[1] -1.225325e+00 -1.954485e+00 -1.932773e+00 -2.706541e+00 1.795460e+00 4.402394e-07
[7]1 2.262232e+00
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