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Estimation result of CNL model

> BAT HRERCIERT DT E, FEFDRFLIL Z= A

Clustering I XNTHDETEDIE » THOELILZEIFITRER

4- . .
5 L
= . .
2 24 y :
= Area
= | 4 o' I PN
= 0 [ X 'Y L ® :.. '!....' .

e : oo ist:

% oooo..ooo.ooo§oooo 08338 '..3::... 08 g:::.::'.:o....smce
S -17 ' o..o..: o M : ®ctoe
= ®_000 .
*a oo &..‘: Housing

-2 .
m .

o \ :

:Around:WW2
-4 4 : :

1890 1895 1900 1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960
year

Fig. Parameter Ratios Estimated by the CNL Model and Their Moving Averages, 1890-1960

RELZHLHERE 00000 ®O0



FF B R BR 35 14 (D 1R AL

> FFEIMEERREIXFEICL > TELD DD, 194 FIX20FIF EEBENH S

1R p?ransfer =1- LLU(?)/LLv(éT})

N J— -t — ~ — N T
1890FE X5 FERREDFRIICER 18965 (XA =— 9 1L {ER] 1910-19304F (BRI ERTB 1 5
N\ N Fas
G189 1896 g1914
0.00 - 0.00 - 0.00 - .
1
-0.05 20,05 - -0.05 1 :
:
0.10 4 -0.10 1 -0.10 I
2 2 2
transfer P transfer P transfer :
0.15 1 0151 -0.15 1 :
!
-0.20 - -0.20 1 -0.20 - :
1
1
1890 1900 1910 1920 1930 1940 1950 1960 1890 1900 1910 1920 1930 1940 1950 1960 1890 1900 1910 1920 1930 1940 1950 1960
DatasetYear DatasetYear DatasetYear

Fig. Temporal transfer performance measure of estimated parameter in 1890, 1896 and 1914

3. Model1: T H#FRAH BIRETILDIRELZHRAHT 00000 eO0



ETILDER & RE

=1\

CNLETILZA—XRICLIMAAMREDERROEE ZHRIE
TAT—2 3 INTA—F Tk > TERMMBEZEEL

ET—RIZKBDI0FEITHT-H LR BEITEINDE LD FERA

Clustering INT A —2 M b D ELE F L > K Z 6287
Distance /NT A —Z [F—RHGEHTOHREBIE L DESEZTIRT

Ak
EM algorithm ZFH WA Z ETHELAINEREE N T— 3
RARAMRBNSA—FDHTE

3. Modelt: A ERREEIRETILDIRE L ZERHTE 000000 e



T/ 0GTHES-EBEREERETIL

Model2 : THIERGI EBIRMGZ Ry TF —VEIRETILORE



S04 ERSI-RRBEHEEERETIL

> BRI :3DDEEINLER SN S LHERG| & KFFTEIDOHEE/ERAE Z£ZEA

i ‘ N\ ( . ~
FEAI L IEIRE T B A IR E T
© E#: %Y F @ Tk BLF
eI B (i} & o
Wi B () DHEAE > AT 51 %8R
bt % EIR
\. ] y

BEREFZIRIRETIL BEOEL ST
<L TBRRICHEVKEAGRT s, ZBRERL, FJ Y ITFz—22KEER

BET—2&T08T7 300V —2AOHEEEANEL TS EEHALHMICLE

ot

=

4. Model2 : THERGIEBIRMGE R v TFz—UBRETILDRE



S0 THEREI-REHEEERETIL
>

2DNMEERZEE QOLHO5EY EBEL Q) THEG] & EHBEFHEIR

a oAl L HLEIRETIL ‘\(r BALTHERETIL h
Vi) S ESEE @ i S ETEIR
+ it B + B EIE
T ' | T :
S H{i}—X{i}— + agiy- N QT = 0 X + aj Z N QT
T, EI° T,i-€]
I +y; ) 8 Bsen)
\ | 7ir€l® I tHE HERTE HHE HEERIE | T,i-€] | )
B R RAIBHTERE T )l M0(SeaalSe; 048V ser)
Pd(S‘c+1|Sr) = 1

! .
ZS’T+1€S(ST) eﬁ{v(s ‘[+1|S-[, 9)+ﬂvd(s,1_+1)}

4. Model2: TH#EEI EBIRME ) v TFz—VRBIRETILOIRE



SRl T HEIRETIL

=EiR{TE)
ST A1} CHERETEEH D

DA EHE z2:ER

EREES
AT 5LiIcH Y 558 Y HFOMH
HEDY

Choice set Chosen

-------

------

------------

DTS
Vitip 1y
F— ' ZHITENIR ‘
= 05 Xy~ + s 2 N Q
L,i=€l5
HEHH/IE
| ey o)
+ Vseli 0y " (Opuy)
Li; €IS
[ )29

By : BEE T L O
HE/NTA—F Oscii = (Oserr, Aserns Vselr)




BATHEIRETIL

== oo
JL

]

ERITE
BUMBERBAT 51 252

BEREES

BESnf-tMoFNro ST LY TY DT

 EBAnftHES

N

Chosen

4. Model2: TH#EEI BRI ) v TFz—VRIRETILOIRE

&t

I DHEER

Vj

TiRER
Bbuy s abuy z NQl

l]lEIS
HE#RE

| |
ll r
+ Ybuy E 5156 (Osenr)
Ljie]

3ZEITENIR

[: )29
0oy : SHNETILDHEEE

HE/NTA—F . O5uy = (Opuy Auy, Youy)




EHGFTERETIL
=EiR1TE HAF3h FH (Bellman equation)

<)L JBREICHEVKEAZRT s; ZERIGER Va(s,)
L, FUYTFz—22ER%EER MR A A
=E sT+rPe%)Esr){v(ST+1|ST) + ,BIVd(ST+1) +
> V.S
ﬁﬁ i#% = .USTE(ST+1)}] (1)
REHRNER S NT-EhI5FT s TE

KERIBAT 5. D 5p04 ~DBBHER

%{v(ST+1|ST; 0)+BVd(Sr+1)}

Ysr1q€S(s )e%{v(slt'l'l'ST; 9)+Bvd(s'7+1)}
T+1 T

e

P (Sy41lsy) = )

Fig: ZERH L EEHIGIMEIRETIILDEXE]

4. Model2: TH#ERE| EBIRME R w TFz—URBIRETILDRE



23

ZETILDERER

THERS|IETIL GEHILHZERETIL -

BATHZERETILELE)

Selling and buying land choice

Parameter

Attribute

Description

CC dist.

TR IEIR

Bl

ZEITENIR
EE HEEmIE

Est visit vol.

Est land vol.

Cluster centroid distance

Length of frontage

The volume of visits

Estimated volume of buys or
sales

Average distance from the centroid of land sale or purchase to the centroid
of clusters calculated from Ward’s method clustering of previously owned
land(/10m)

The length of the side facing the road, or 0 if the parcel does not face the
road (/10m)

the value obtained by allocating the estimated parameters of the visit place
choice model for each year according to Fosgerau(2013) and aggregating the
allocation results for each link (/10)

the number of lands purchase and sale per link, calculated respectively from
the land buying and selling model estimation parameters

Visit place choice

BRI EHI5 T E ﬁ%?w

Parameter Attribute Description
S Bathing facilities Dummy variable with 1 being Bathing facilities.
R1 Store & Shop Dummy variable with 1 being the store & shop for visitor
8= R2 Historical site Dummy variable with 1 being the historical site.
iﬁF ﬁ 0) Eﬁ — Trans dum Dummy variable of land Dummy variable becomes 1 when a land transaction for each link to which
transactions the location belongs (for each period). For the "non-interaction" and "One-
way" method
| Transland The transaction coefficient The land transaction coefficient defined Eq(19). Based on the estimated vol-
ume.
Dist. Distance Distance between the location of visit place(/100m)
F*ﬁ% j - y L 7 l~ PJ1 Project in front ¢public Dummy variable with 1 being the location to visit within the project area (1)
- bath house 50m buffer shown in Fig.6.3.
9 SSa PJ2 Project in front of the station =~ Dummy variable with 1 being the location to visit within the project area (2)

50m buffer shown in Fig.6.3.

4. Model2: TH#ERE| EBIRME R v TFz—URIRETILDIR
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Est visit vol. : B TEVRIDHEE /NS A —F 2RV ERAERE Y V) JLITKE LI
HEHEERIR

Estlandvol.: E/NT A= EHIN-) Vo T ED LT HERSFIEK

B REIKEFEFTERETIL
Attributes of place

Transdum: &Y U ICTHERGINH -5 EIC1NZHE B2 I —ZFH
Trans land : T#E5|{RE$ -- BELVE > FTYE=DORIZE, EVE<TY=EDHEIZE
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NFXP AlgO rithm (Rust, 1987) Visit place choice model Inner Algorithm
- Outer Algorithm Calculate value function
Iteration iy (ks1) .
ke k+1 Estimation +—M(0")eX(Z)+b
*) (k+1) L »| Maximum log-likelihood
evmt evmt (k) —> ¢
y®) Lyt —p me_l?(LL(Ov,-S,-t,V ) 1 <7 /
8" « By NO J YES
START . Initialization Input Data T VD = logz ™!
o o Current estimates k=1
07" = (Ouisi 0" = (Ol(,?s)it) 032,, 932,, Sequential data v
v) o On = [51,82,"" ,ST]n \ |o*+D) — )| < gw.sit/___
NO
YES
Transacted land volume
J\=] %= - o STOP
e ETEZ 7L X LR . — v
P Calculate estimated visit volume e
TIT5 > (n+1) A
NQ( visis ) visit visit

Fig.: Transacted land volume Z A= B RMGEFIGATERETILOEET7IILT ) X s
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6 )

o . n+1 land — (Osell buy
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L] L] L] I~ o a T YES
estimation Algorithm (Aguirregabiria, Input Data NO
(m+1) (m) (m+1) m)
. — S ”LLsell LLsellH + HLLbuy LLbu H < éland
and Mira, 2002) & JTIZ{ERK 0
A 4 l
START Initialization Estimati Estimati
. stimation stimation
00 _ (50 90 Current estimates L m=1 Maximum log-likelihood Maximum log-likelihood
= sell buy> 0 — (egzl)lvel(:;)y) 02]) - 95,") —P 5 —P
" N —P maXLL(esella 5[ uy) maXLL(ebuya 5lsell)
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188 (2009) T—2 DHETFEFTFE

>» BA=FEDOLTGTWWI OO IHMNEASINS, EOMHEEER

Non-interaction One-way Integrated
Param. Selling Buying Param. Visit Param. Selling Buying Param. Visit Param. Selling Buying Param. Visit
CC dist. 229 -1.30 S 1.76  CC dist. -2.53 -121 S 1.76 CC dist. 247 -125 S 1.58
t-value -6.85 -3.24 t-value 5.30 t-value =571 -3.23  t-value 5.30 t-value -5.60 -3.29 t-value 4.49
FL 2.62 0.67 RI 1.35 FL 1.50 0.38 RI1 1.35 FL 1.59 0.51 RI1 1.42
t-value 22.28 1.65 t-value 499  t-value 10.63 0.85 t-value 4.99 t-value 1149 1.12 t-value 5.27
Est visit vol. - - R2 1.91  Est visit vol. 243 -1.86 R2 1.91 Est visit vol. 1.11 -2.11 R2 1.88
t-value - - t-value 7.69  t-value 276 -0.55 t-value 7.69 t-value 391 -0.89 t-value 7.49
Est land vol. - - Trans dum. 0.73 ] Estland vol. -7.17 -1.03 Trans dum. 0.73 Estland vol. -6.32 -0.53 Trans. land 0.17
t-value - - t-value 249 t-value -13.61 -1.41 t-value 2.49 t-value -12.66 -0.80 t-value 1.68
Dist. -0.03 Dist. -0.03 Dist. -0.02
t-value -0.39 t-value -0.39 t-value -0.34
PJ1 0.98 PJ1 0.98 PJ1 1.07
t-value 3.25 t-value 3.25 t-value 3.26
PJ2 1.40 PJ2 1.40 PJ2 1.45
t-value 6.42 t-value 6.42 t-value 6.16
L(0) -1541.35 -79.02 -399.09 -1541.35 -79.02 -399.09 -1541.35 -79.02 -399.14
LL -928.86 -37.93 -314.26 -722.24 -36.29 -316.96 -727.53 -37.14 -315.78
p’ 040 0.51 0.20 0.53 0.53 0.19 0.53 0.52 0.19
BIC 1872.86 83.95 659.86 1474.76 88.75 665.26 1485.33 90.46 662.88
Sample 1938 57 88 1938 57 88 1938 57 88
Time(sec.) 364.34 41.56 161.67 1620.48 161.67 7398.94

Table: Estimation Result of the 1t term (2009-2013) Compared to Algorithm Type Non-interaction, One-way, and Integrated
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28] (2017) T—2DHTERR

>» BA=FEDOLTGTWWI OO IHMNEASINS, EOMHEEER

Non-interaction One-way Integrated
Param. Selling Buying Param. Visit Param. Selling Buying Param. Visit Param. Selling Buying Param. Visit
CC dist. -2.80 -2.59 S 0.22 CC dist. -2.52  -2.00 S 0.22 CC dist. -2.55 -2.02 S -0.05
t-value -4.53 -1.94 t-value 0.43 t-value -3.86  -1.40 t-value 0.43 t-value -3.84 -1.41 t-value -0.11
FL 2.40 0.40 R1 1.47 FL 1.82 0.23 RI 1.47 FL 1.84 0.22 RI1 1.82
t-value 17.68 1.26 t-value 2.33 t-value 11.91 0.69 t-value 2.33 t-value 11.95 0.67 t-value 2.85
Est visit vol. - - R2 0.78 Visit vol. 0.86 -1.53 R2 0.78 Visit vol. 090 -7.73 R2 0.91
t-value - - t-value 1.60 t-value 2.07 -0.40 t-value 1.60 t-value 3.80 -0.40 t-value 1.81
Est land vol. - - Trans. dum. 0.28 Est land vol. -4.03 -1.33 Trans. dum. 0.28 Estland vol. -4.02 -1.16 Trans.land -2.94
t-value - - t-value 0.46 t-value -7.80  -1.61 t-value 0.46 t-value -7.78 -1.44 t-value -2.53
Dist. 0.20 Dist. 0.20 Dist. 0.22
t-value 3.93 t-value 3.93 t-value 4.09
PJ1 1.09 PJ1 1.09 PJ1 -1.36
t-value 2.63 t-value 2.63 t-value -1.26
PJ2 -0.05 PJ2 -0.05 PJ2 -0.21
t-value -0.08 t-value -0.08 t-value -0.33
L(0) -957.45 -58.22 -122.81 -957.45 -58.22 -122.81 -957.45 -58.22 -122.77
LL -601.65 -31.13 -107.07 -549.50 -28.77 -106.84 -538.96 -28.82 -103.57
o’ 0.37 0.45 0.07 0.42 0.49 0.07 043 0.44 0.10
BIC 1217.45 69.74 247.54 1127.29  72.48 247.07 1106.21 72.59 240.53
Sample 1180 42 118 1180 42 118 1180 42 118
Time(sec.) 23776 21.62 132.581 1032.85 132.581 8157.43

Table: Estimation Result of the 2" term (2017-2021) Compared to Algorithm Type Non-interaction, One-way, and Integrated
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(b) Trip Chains to and from the hotel in 2017
Legends

H:Hotel S1: Dogo Onsen Honkan S2:New bathing facility S3:Other and foot-baths R1:Stores, souvenir shops, restaurant
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Data Description

> Average size of land holdings had decreased, and many landowners owned land

1889-1898 1920-1929 1947-1957
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Neighborhood Type Landholding area (Tsubo) S
Ba BB [cC D PE [ ] New [ Jod AJT
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Period 1889-1898 1920-1929 1947-1957 ;E
Average of Holding area 168.80 Tsubo 146.62 Tsubo 113.40 Tsubo .\;VU m
Yms |l
Number of Top Owners 30 family 35 family 50 family Row
AT
Ratio of Top Owners 25,21% Total 118 30.97% Total 113 30.48% Total 164 ACX
AJZ
Ratio of New Owners - 45.71% 16 family 52.00% 26 family AFS
Oc g .
Ratio of Old Owners - - 30.00% 15 family Landholding area (Tsubo

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Fig. Rank of Land Area Owned by Top Landowners with 80% of the City’s Total Land Area and Land Area Owned by Each District
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Estimation Result of EM-CNL model

TABLE 4.1: Estimation Result CNL model and CNL model using EM Algorithm

Year 1890 1929 1959
Model CNL EM-CNL CNL EM-CNL CNL EM-CNL
Classl Class2 Classl Class2 Classl Class2
Share 0.503 0.4 0.604 0.4 0.6 0.4
,65 Est. 0.091 0.425 -0.209 -0.118 -0.403 0.35 -0.151 -0.033 -0.368
t-value 0.613 -0.889 1.78* -0.827 1.241 -2.059** -1.639 -2.398** -0.273
Bp Est. -0.141 -0.568 -0.09 0.074 -0.249 0.774 0.086 -0.31 0.6
t-value -0.873 -0.35 -2.012** 0.534 2.805%** -1.342 0.801 3.465*** -1.919*
[3 g Est. 0.132 2.528 -2.013 0.21 -0.597 1.936 0.743 1.948 -0.132
t-value 0.429 -3.204*** 3.927*** 0.658 2.778%*%* -1.418 2.69%** -0.331 3.595%**
ﬁC Est. -1.14 -0.628 -2.04 -0.874 -0.569 -1.747 -0.662 -1.991 0.761
t-value -3.474*** -3.188*** -1.416 -2.969*** -3.015*** -1.481 -3.087*** 2.185** -5.365%**
Count 89 89 109 109 169 169
L(0) -125.101 -125.101 -154.007 -154.007 -235.558 -235.558
LL -114527 -112.228 -135.856 -134.928 -200.947 -198.18
p2 0.085 0.103 0.118 0.124 0.147 0.159
adj. p2 0.053 0.039 0.092 0.072 0.13 0.125

Model1: Landholding Pattern Choice Model with EM-CNL Model
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Validation of Sampling Protocol for dRL Model

Random Sampling

°
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Period
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Model2: Dynamic Landholding Pattern Choice with dRL model

MCMC sampling
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Bootstrapping Result: Random or MCMC sampling

Added Slide

1890-1899

1895-1904

1900-1909

Random MCMC

Random MCMC

Random MCMC

0.010 -0.223 0.094 0.965 0.277 -0.232
0.117 0.199 0.385 0.327 0.051 0.047
1905-1914 1910-1919 1915-1924
Random MCMC Random MCMC Random MCMC
0.189 0.011 0.652 -0.277 0.104 0.393
0.348 0.116 0.233 0.071 0.181 0.423
1920-1929 1925-1934 1930-1939

Random MCMC

-0.008 0.357
0.024 0.150
1940-1949

Random MCMC
0.090 0.128
0.042 0.289

Random MCMC
-0.091 0.015
0.203 0.040

Random MCMC
-0.038 0.172
0.036 0.036

B

S | ~
) =Eb2=:19b

9 is estimated parameter

B=10

Significant improvement in some terms

No guarantee of solution stability, even
with MCMC sampling

Suggests that even if we assume
distribution, there is multimodality

Model2: Dynamic Landholding Pattern Choice with dRL model



Distance distribution
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Distance distribution
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Sampling: MCMC method Sampling

> Decide which plots to acquire according to distance distribution

Extraction of point r,

according to probabily densiy Sampling the plots to be acquired

1 ¢ according to the choice probability

Extraction of point r,
according to probability density

Assume that the choice probability

i PD(x)

Calculate the ratio of

he choice probability r = r)/ r o
i i the plot with the largest area owned to

Repeat many times i
o %ﬁﬂﬂﬂl the plot actually acquired
Generate uniform variables for & (0,1) L

X

o : Sampled Plot Repeat 10000 times for each sample
Fig. Di f .
QNQ— caompimemene  Compare random sampling case and
— MCMC sampling case

Replace r;, with r;

follows a distance distribution from

Model2: Dynamic Landholding Pattern Choice with dRL model



» EM-dRL is highest p2 but, parameter is not stable and extreme.

Estimation Result of RL vs. dRL vs. Latent Class-dRL

1890-1899 1895-1904 1900-1909 1905-1914
RL dRL Latent Class RL dRL Latent Class RL dRL Latent Class RL dRL Latent Class
Est. Est. Est. Est. Est. Est. Est. Est. Est. Est. st T Est. Est. Est. Est.
Share 0.333 0.667 0.376 0.624 0.270 0.730 0.145 0.855
Area/1000 0.075 -0.086 -1.659 -0.227 -0.488 -0.272 9.414 -5.215 0.772 0.781 110.353 0.473 0.541 0.487 -6.727 2.812
t-test -0.351 -0.357 - -0.838 -1.080 -0.583 3.182*** -3.957**+ 3.824*+* 3.462%** 4.687*** 1.815* 4.590*** 4.042%** -2.841** 6.773***
Std err. 0.214 0.242 - 0.271 0.451 0.467 2.958 1.318 0.202 0.226 23.544 0.260 0.118 0.121 2.368 0.415
Dist./100(m) -1.053 -1.191 -337.204 -0.580 0.006 0.027 -12.982 1.364 -0.458 -0.536 -33.128 -0.152 0.582 0.565 -74.955 0.803
t-test -4.440%%+ -1.191 -0.852 -2.024 0.038 0.152 -3.796*** 3.726*** -3.030 *** -3.220 *** -3.592 *+* -0.695 4.517*** 3.969*** -2.547** 5.110***
Std err. 0.237 0.253 395.772 0.286 0.169 0.179 3.419 0.366 0.151 0.166 9.224 0.219 0.129 0.142 29.429 0.157
B 0.000 0.437 0.000 0.940 0.000 1.000 0.602 1.000 0.000 1.000 0.172 1.000 0.000 1.000 0.000 1.000
t-test - 0.437 - 8.035 - 7.770%%* BL0228 6.848*%* - 11.602*** 1.170 10.277*** - 12.718*** - 12,329*#+
Std err. - 0.076 - 0.117 - 0.129 0.172 0.146 - 0.086 0.147 0.097 - 0.079 - 0.081
Samp. 113 113 113 94 94 94 113 113 113 117 117 117
LL(0) -574.856 -574.856 -574.856 -383.958 -383.958 -383.958 -701.687 -701.687 -701.687 -874.621 -874.621 -874.621
LL(6) -562.607 -546.781 -496.948 -383.330 -301.986 -297.670 -682.425 -562.465 -479.886 -853.850 -632.146 -605.024
p2 0.018 0.044 0.125 -0.004 0.206 0.209 0.025 0.194 0.308 0.021 0.274 0.301
BIC 1134.669 1103.017 1012.806 775.747 613.059 613.513 1374.305 1134.385 978.682 1717.224 1273.816 1229.097
1910-1919 1915-1924 1920-1929 1925-1934
RL dRL Latent Class RL dRL Latent Class RL dRL Latent Class RL dRL Latent Class
Est. Est. Est. Est. Est. Est. Est. Est. Est. ek Est. Est. Est. ok Est.
Share 0.056 0.944 0.977 0.023 0.106 0.894 0.222 0.778
Area /1000 -0.008 0.021 -76.002 0.300 0.414 0.467 0.500 -4.224 0.149 0.096 -49.762 0.384 0.270 0.371 -32.506 0.206
t-test -0.038 0.088 -3.873#4+ 1.262 2.450** iS58 8 2.747** -0.961 0.774 0.447 -4.707*+* 1.551 1.635 2.110** -4.741%+* 1.015
Std err. 0.219 0.239 19.626 0.238 0.169 0.183 0.182 4.395 0.192 0.214 10.571 0.248 0.165 0.176 6.857 0.203
Dist./100(m) -0.459 -0.623 -42.274 -0.367 0.109 0.038 0.152 -29.411 -0.234 -0.270 -75.063 -0.178 0.220 0.230 -187.051 0.896
I-test -3.502%+* -3.997+4* -2.895** -2.362** 1.102 0.342 1.340 -0.480 -2.394 ** -2.487 ** -4.614 *+* -1.586 V7755 1.686 -3.521*+* 4.580 ***
Std err. 0.131 0.156 14.600 0.155 0.099 0.110 0.113 61.294 0.098 0.108 16.270 0.112 0.124 0.136 53.121 0.196
B 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
t-test - 12.458*+* - 11.300%** - 10.599*** 10.618*** - - 11.790 0.001 11.445 - 11.992 - 11.384
Std err. - 0.080 - 0.088 - 0.094 0.094 - - 0.085 0.007 0.087 - 0.083 - 0.088
Samp. 130 130 130 126 126 126 128 128 128 141 141 141
LL(0) -892.289 -892.289 -892.289 -779.343 -779.343 -779.343 -864.105 -864.105 -864.105 -867.750 -867.7501 -867.750
LL(6) -883.974 -799.93 -708.477 -776.292 -605.884 -594.656 -859.773 -705.244 -652.153 -865.340 -654.052 -585.747
p2 0.007 0.100 0.199 0.001 0.219 0.229 0.003 0.177 0.238 0.000 0.242 0.318
BIC 1777.683 1609.595 1436.424 1562.257 1221.441 1208.657 1729.250 1420.19 1323.71 1740.578 1318.002 1191.289

Model2: Dynamic Landholding Pattern Choice with dRL model




Estimation Result of RL vs. dRL vs. Latent Class-dRL

1935-1‘]44

1930-1939
RL dRL Latent Class RL dRL Latent Class

Est. Est. Est. Est. Est. Est. Est. Est.
Share 0.330 0.670 0.143 0.857
Area /1000 0.032 0.064 -8.579 1.812 -0.349 -58.915 -0.014
\textit{t}-test 0.306 0.563 -6.218*** 5.118** -2.906%** -4.696%** -0.123
Std err. 0.103 0.114 1.380 0.354 0.120 12.546 0.113
Dist./100(m) -0.089 -0.228 -5.330 0.940 -0.420 -11.557 -0.142
t-value -0.926 -2.101** -6.227%* 4,167+ -4.958%%* -4.932%** -1.330
Std err. 0.097 0.108 0.856 0.226 0.085 2.343 0.106
B 0.000 1.000 0 1.000 0.000 0.086 1.000
t-value - 10.223 - 8.248 - 2.433 9.456
Std err. 0.098 0.121 0.035 0.106
Samp. 136 136.000 136 142 142 142
LL(0) -687.839 -687.839 -687.839 -777.918 -777.918 -777 918
LL(6) -687.355 -585.0115 -512.217 -763.883 -582.949
o -0.002 0.145 0.247 0.015 0.243
BIC 1384.535 1179.848 1044.085 1537.678 1185.721

1940-1949
RL dRL Latent Class

Est. Est. Est. Est.
Share 0.087 0.913
Area /1000 0.167 0.247 -124.904 0.663
\textit{t}-test 0.898 1.237 -2.666** 2.744%*
Std err. 0.186 0.200 46.846 0.242
Dist./100(m) 0.228 0.205 -34.019 0.550
t-value 1.741* 1.441 -1.617 3.106***
Std err. 0.131 0.142 21.042 0.177
B 0.000 1.000 0.000 1.000
\textit{t}-test - 10.728** - 10.714x**
Std err. 0.093 0.093
Samp. 126 126 126
LL(0) -690.328 -690.328 -690.328
LL(0) -688.781 -513.662 -478.144
o -0.001 0.252 0.299
BIC 1387.235 1036.997 975.6331

1930-1939 was relatively stable.

In 1935-1944 solution is not

unique because of no

assumption of latent class.

EM algorithm can be used to
find the solution.

But it suggests parameters of
other class is sacrificed.

Model2: Dynamic Landholding Pattern Choice with dRL model



Estimation Results: Land transaction model

LandModdl — Sdler —Buwer Nested Pseudo-Likelihood algorithm
Ist. CC dist.(m) '-5.97 -8.68** -0'.83 -3.02%*

Area size(m?) 12.30 11.74%* 1.06 2.89%* . o
Frontage length(m) 0.87 5.50%* 0.87 1.77* CO m p utation time S*:
Stay vol. 0.29 2.13** -0.15 -0.50
Est buy/sell vol. -3.84 -9.69** 0.16 1.22

Term1 -- 1383.50 sec.

Term2 -- 1554.60 sec.
L(0) -1542.34 -79.02
LL -619.34 -27.81 . . . .
o2 0.60 0.64 Converged In a realistic amount of time
No. of sample 1938 57

2nd.  CC dist. -8.94 -6.12%* -2.18 -1.92%*
Area size (m?) 48.50 (D) P5¥* 1.40 AR
Frontage length -0.17 -0.73
Stay vol. 0.13 0.26 -0.33 -0.17
Est buy/sell vol. -2.67 -7.13%* 0.19 0.46
Preference for buying and selling

L(0) 95411 -58.22 land may not match
LL -263.50 -16.51
p> 0.72 0.70
No. of sample 1180 42

* CPU is Intel® Core™ i9-9900K

Model3: Land transactions and recursive location choice model



Estimation Results: sequential location choice model

Trip Chain Location Choice

__ urmetr B vwlue Calculate the value function by inverse
. R1 1:41 4:91** .
R2 1.75 6.00**
Est land vol. 0.44 2.50** m atr I X
Dist.(m) -0.01 -0.08
PJl1 0.85 2.93**
P12 130 6.05%* Result
8 0.10 . :
L(0) 39874 Term1 -- The facilities around the station were
Ro. of setupe g8 clearly selected
e i e Term2 -- It is suggested that the location of the
R2 2.74 2.48**
Est land vol. (Is) 070 L.14 project and the place to visit may coincide
Est. land vol. (2nd) 0.11 0.37
Dist.(m) 0.16 1.74*
PJ1 0.26 0.39
PJ2 -1.07 -0.89
PJ art 1.80 2.26**
PJ3 -0.19 -0.15
B 0.10
L(0) -124.27
LL -88.57
p2 0.20
No. of sample 118

Model3: Land transactions and recursive location choice model Chap.6



Is Visitors’ behavior Responsive to Land Transactions?

> Actual transaction variables for 2013-2017 are significant

1st. Term (2009) 2nd. Term (2017)

2001-2003 2004-2009 2004-2009 2009-2013 2013-2017 2013-2017
Param. Visit Param. Visit Param. Visit Param. Visit Param. Visit Param. Visit
S 1.89 S 1.87 S 1.81 S 0.34 S 0.07 S -0.28
t-value 5.76 t-value 5.46 t-value 5.50 t-value 0.74 t-value 0.14 t-value -0.47
R1 1.62 R1 1.44 R1 1.57 R1 1.50 R1 1.26 R1 1.33
t-value 6.14 t-value 5.25 t-value 5.98 t-value 2.32 t-value 1.99 t-value 2.28
R2 1.98 R2 1.91 R2 1.89 R2 0.77 R2 0.77 R2 0.83
t-value 7.53 t-value 7.35 t-value 7.41 t-value 1.57 t-value 1.57 t-value 1.68
Trans dum. 0.40 Trans dum. -0.40 Trans vol. 0.05 Trans dum. 0.07 Trans dum. 0.63 Trans vol. 0.11
t-value 2.28 t-value -1.31 t-value 1.14 t-value 0.35 t-value 1.15 t-value 1.63
Dist. -0.03 Dist. -0.02 Dist. -0.02 Dist. 0.20 Dist. 0.20 Dist. 0.20
t-value -0.42 t-value -0.37 t-value -0.35 t-value 3.87 t-value 3.90 t-value 4.00
PJ1 0.76 PJ1 0.79 PJ1 0.81 PJ1 1.02 PJ1 1.15 PJ1 1.37
t-value 2.72 t-value 2.67 t-value 2.82 t-value 2.50 t-value 2.82 t-value 3.15
PJ2 1.32 PJ2 1.54 PJ2 1.27 PJ2 -0.09 PJ2 0.11 PJ2 0.14
t-value 6.11 t-value 5.40 t-value 5.85 t-value -0.14 t-value 0.18 t-value 0.23
L(0) -399.09 L(0) -399.29 L(0) -399.06 L(0) -122.77 L(0) -122.81 L(0) -122.81
LL -315.05 LL -316.18 LL -316.53 LL -107.08 LL -106.63 LL -106.04
0? 0.19 o? 0.19 0? 0.19 0? 0.07 o? 0.07 o? 0.08
Sample 88 Sample 88 Sample 88 Sample 118 Sample 118 Sample 118
Time(sec.) 162.11 Time(sec.) 185.26 Time(sec.) 153.98 Time(sec.) 87.77 Time(sec.) 101.53 Time(sec.) 152.47

Appendix



Research Background : Why focus on landholdings?

» Landholdings precedes land use

. decision on
Attractiveness landholding
\ decision on g D AN L
land use Cadastre which show landholding

Location decisions
of investors

Construction

: land use of Dogo in 1959
Fig: Based on The land-use transportation feedback cycle by Wegener (2004) S
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