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Background
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Japanese government takes measures to recover demand for the tourism industry severely affected by the Covid-19.
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discounts on travel + regional coupons(vvhich is only available for accommodation)
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Only luxury hotels benefit from the policy.
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Discounts on travel tended to be used only for accommodation.
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Appropriate subsidy system design is needed to support a wide range of tourism businesses.




Purpose
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Verify the effect of the regional common coupons on each sector of the tourism industry other

than accommodation.
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Data
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Of the tourists stayed at a hotel in Dogo, valid sample 197 -those who record consumption behavior in all
three items within the Matsuyama area
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We used data on location, time of day, consumption categories, and amount spent at each of the
destinations visited during the trip.

FhR%1/destination
IRl FERE JHEL HE? HE3
location arrival consumptionl consumption? consumption3
I=y= Gk I5HE Gk 15H G|
category amount category amount  category amount
BERR 16:50 B= 2,000 T 3,500 2 400
Dogo Onsen food souvenir transportation



Basic Analysis
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Consumption varies widely by category and time of day Amount allocations vary by budget



Method
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i €T JL (Discrete-Continuous model)
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e
A model that simultaneously selects discrete and continuous quantities and allocates
B = EHEE
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Discrete Continuous
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category expense
1 FEHY
Food or drink Zxk =F
*)Ci%% .X'ZFq N k
Transportation DR THAEZTRAT 5
Souvenir Distribute expense to maximize utility

under the budget constraint



Method

MDCEVEFJL (MDCEV model)
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Allocate a budget to each selected category. The utility function is as follows.

Ux)=)_ % oxp(Bar + ) <(% + 1> o 1> (1)

(87
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Zy BIRFEEERECEABME L & DiRBAZE (Explanatory variables such as choice-specific attributes and personal attributes)
B /IXT X — & (parameters)
£ > RV TEIHE S HEZIE (Probability term following a Gumbel distribution)

Qe Vi EHEOBAKICHES SHAOEREAS WA KT/ X — % (Parameter representing diminishing utility with increasing consumption)
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Since it is too difficult to estimate ay yi at the same time, we presupposed a,—0 and only estimated y;. Then
(1) becomes T
U(x) = Z'yk exp (Bzr + ) In (’y—: + 1> (2)
k



Method
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IR E Selection Structure
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9 alternatives for each time period and category

Morning-Food
Morning-Transportation
Morning-Souvenir .
Afternoon-Food / o
Afternoon-Transportation //
Afternoon-Souvenir %\\ I
Night-Food ~ T
Night-Transportation Why not nested?
Night-Souvenir —Appendix




Detail of Utility Function

Vmorm'ng, food — ,8 food
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Alternative Specific Constant

Vmo'rning,transpotation = ﬁtransportation + ﬂlstvisit,transpm‘tation X 5dummy13wisit 'f A IE'] '|‘$ Personal Attributes
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visit Matsuyama for the first time
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group of 3 or more

V;, fternoon,food — ,B food + ,Ba fternoon,food

V;J, fternoon,souvenir — ,Bsouvenir + ,Ba,fternoon,souvem'r + ,Blstvz'sit,souvenir X 5dummy15t

V:z fternoon,trasnportation — ﬂtransportation + ﬁa, fternoon,transportation + ﬂlstvisit,transporation X 5dummym
Vm’ght,food = /Bfood + :Bm'ght,food + :Bm'ght,group X (Sdummysor more

Vnight,souvem'r — :Bsouvenir o ﬂnight,souvem'r o g :Blstvisit,souvenir X 6dummy13t <k :Bnight,group X 6dummy3wmare ‘

V;zight,transportation — ,Btranspo'rtation 4+ ,Bnight,transportation 1= ,Blstvisit,transportation X 6dummylst + ﬂnight,group X 6dummy3o, P




Estimation

Explanatory Variables Est. t-val No. observations 197

food and drink ~ 5.60 3.76** L(0) -1121.487

souvenir -y 2.76 3.79%* L(p) -918.340

transportation -~y 6.80 4.91** P> 0.181

souvenir ASC 0.713 2.26* p* 0.194

transportation ASC 1.31 4.84%* e WRADRBEN, BITEMR, BB, EEDIEICKET W

afternoon food and drink ASC 1.02 4.41% The decay of utility is faster for souvenirs, food and drinks, and

afternoon souvenir ASC 0.682 2.63* transportation costs, in that order

afternoon transportation ASC 0.216 1.10 — RKITHE TR BEDENZ LN EHA L |

night food and drink ASC 0.541 1.81 While travel, people are willing to pay more for transportation.

night souvenir ASC 112 2205 | o B THFNEAEHLE, TRICBEREELPTL

night transportation ASC -0.365 -1.29 First-time visitors are more likely to spend money on souvenirs and

first visit souvenir dummy pram 0.244 0.81 transportation

first visit transportation dummy param 0.496 1.93 e WIIPBTE, TBEELLNTEHEBEICFELNYLTL

group of 3 or more night dummy param -0.982  -3.20** In the evening, visitors are more likely to spend money on food and
¥ 50, B *F 1% G drink compared to other categories



Simulation
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Change in spending when a ¥3,000 coupon which can be used for every category is given.
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All coupons issued would be used.
The budget would increase by the
amount of coupons used.
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Most of the coupon amount was spent on transportation costs, which have a small saturation effect.



Simulation
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Change in spending by category when a ¥3,000 coupon which is only available for each category is given.
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Simulation
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Design the allocations so that a total of 5,000-yen worth of coupons are distributed equally among
the categories

1000 HEAITRERL L, BcpDEnITa @Y REE TS (=4£7T125000/3 HE D)
Discretize in units of 1,000 yen and verify how the A ENUT EEENT LD A A ST

allocation is made in all streets.
Evaluate how far away from equal

ex) Subsidy Allocation distribution (i.e., 5,000/3 yen each for all)
Food and drink 30009 x; > " z ‘ 5000
inimize X
Souvenir 1000/ X5 “
Transportation 1000 x3




Simulation
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(B, BLE, 758)=(2000M, 2000, 1000M) C@BIi€E=HT W FERDICERDEL A D
(food, souvenir, transportation)=(2000yen, 2000yen, 1000yen) is nearest to equal distribution
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Transportation costs with larger y, have lower subsidies than others
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Appendix

morning
daytime
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/f morning W=7, BEMREA LWL D & HG LMDCEV
transportation daytime £ 7__\\”/ & L7=
night Initially, we constructed MDCNEV model because we

presupposed the situation as nested. Since the scale
parameter stuck to 1, the MDCEV model was assumed to

souvenir _
\\\ morning have no error correlation.
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Appendix

Simulation
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Change in spending by time when a ¥3 000 coupon which is only avallable for each category is given.
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