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ELT, FA—HEOZRT Ly FOGHIEPORERE (sd), HWTEFEITE
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ERMFEETIVOHAN W L AERAEL TH D, £ 1T, REk
¥ R2) ICEDETFTNVOHMD LB LTBY, R2THMEIL 7236, #BIH
DEVETF VD SIEFIHEMFEE T TNV D) A PDRERENT VDS, RERIC
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x1 BEBFZETTIIVOHAALER

Model MAE MSE RMSE R2 RMSLE MAPE TT (Sec)
of Random Forest Regressor 0.0009  0.0000  0.0013 0.9758 0.0012  0.8496  3.582
et Extra Trees Regressor 0.0010  0.0000  0.0013 0.9749  0.0013  0.8539  2.121

knn K Neighbors Regressor 0.0011  0.0000  0.0014 0.9704 0.0014 09134  0.063
dt Decision Tree Regressor 0.0011  0.0000  0.0016 0.9658  0.0015 09894  0.060
lightgbm Light Gradient Boosting Machine ~ 0.0014 ~ 0.0000  0.0018 0.9528 0.0017 10609  0.161
gbr Gradient Boosting Regressor 0.0018  0.0000  0.0026 0.9082  0.0024 13178 0918
ada AdaBoost Regressor 0.0038  0.0000  0.0047 0.6916  0.0043 45366  0.481
Ir Linear Regression 0.0045  0.0000  0.0068 0.3565  0.0060  4.1345  0.281
lar Least Angle Regression 0.0045  0.0000  0.0068 0.3565 0.0060 4.1345  0.014
br Bayesian Ridge 0.0045  0.0000  0.0068 0.3564  0.0060 4.1285  0.014
ridge  Ridge Regression 0.0045  0.0000  0.0068 0.3553  0.00600 4.0738  0.013
huber ~ Huber Regressor 0.0043  0.0000  0.0069 0.3238  0.0061  3.4207  0.141
omp  Orthogonal Matching Pursuit 0.0051  0.0001  0.0076 0.1795  0.0068  5.1931  0.015
lasso  Lasso Regression 0.0063  0.0001 0.0084 —0.0003 0.0079 6.8225  0.014
en Elastic Net 0.0063  0.0001  0.0084 —0.0003 0.0079 6.8225  0.013
llar Lasso Least Angle Regression 0.0063  0.0001  0.0084 —0.0003 0.0079 6.8225  0.014
par Passive Aggressive Regressor 0.0088  0.0001 0.0119 —0.9864 0.0118 1.0000  0.017

FSELRIA TORMFEET ARG EN TS,
ETNVOREE MRS 5720, KTF—F2HWTH Y TVET > 5 L1210
7= T\ETe L, of (Random Forest Regressor) % i L 72458 (382)
I, PERBOFIEME (Mean) 1ZFE 1 OMEFRLFEL (0.9758) KiETH %
CEDHER SN D,

4-2. FVHELT AL AMETILOBE

Wi, LELOSHT T d R225E 42> 72 if (Random Forest Regressor) (2D
T#HWI %179 o Random Forest (ZTEARGH DOFHED 1 DT %o RIERTHT
Ed, WA RISEET 2 HAE . ) 12X DVERIROE TV R 1R
T LT, T, CHB, 58S BWE LTlEDN S WS 0Tk
DV EDTH %, Random Forest (&, FUFIE L FHEMED EH HIZH W5
CENTED, HHEMEEZHCAIE LT, K1oLHIZ, JERIZLDEEH



sd <=0.0151

mse = 0.0002
samples = 196
value = 0.064

[mse=00
samples =33
|valu = 0.0442
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x£2 of TFIVOETHEICS T S5HEH
MAE MSE RMSE R2 RMSLE MAPE
0 00009 00 00013 09787 0.0012 0.6817

1 0.0009 0.0 0.0013 09779  0.0012  1.0499
2 0.0010 0.0 0.0014 09745 0.0013  0.8018
3 0.0009 0.0 0.0013 09768  0.0012  0.8419
4 0.0010 0.0 0.0014 09740  0.0013  0.7403
5 0.0010 0.0 0.0013 09754  0.0012  0.9007
6 0.0009 0.0 0.0013 09766  0.0013  0.6862
7 0.0009 0.0 0.0013 09764  0.0012  0.8958
8 0.0010 0.0 0.0014 09720  0.0013  1.0237
9 0.0009 0.0 0.0013 09755 0.0012  0.8744

Mean  0.0009 0.0 0.0013 09758  0.0012  0.8496
SD 0.0000 0.0 0.0000  0.0019  0.0000  0.1204

K1 f EFIVICE T BBEERERDE

Decision Trees

Tree 0

FEATHA 84056 DL 1 ?

ISSAMT <= 8.4056
mse =0.0001
samples = 80206
value = 0.0072

YES . NO

B2 0.0467 BLE ?

sd<= 00467 | (jesitsu <= 1525
3

mse = 0.0
samples = 79967
| value =0.007

Free YRSTOMAT <= 8.297

mse = 0.0 mse = 0.0001
samples = 68152 samples = 11815
value = 0.0059 value = 0.0132
mse = 0.0001 mse = 0.0 mse = 0.0 mse=00 | mse = 0.0001
samples = 163 samples = 6198 samples = 61954 samples = 8367 samples = 3448
value =0.068 | value =-0.0 value = 0.0065 value = 0.0103 value = 0.0205
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[APPENDIX]
HHEMFEET VORI T ESHoZ L,
ID Name Reference
Ir Linear Regression sklearn.linear_model._base.LinearRegression
lasso Lasso Regression sklearn.linear_model._coordinate_descent.Lasso
ridge Ridge Regression sklearn.linear_model._ridge.Ridge
en Elastic Net sklearn.linear_model._coordinate_descent.Elast...
lar Least Angle Regression sklearn.linear_model._least_angle.Lars
llar Lasso Least Angle Regression sklearn.linear_model._least_angle.LassoLars
omp Orthogonal Matching Pursuit sklearn.linear_model._omp.OrthogonalMatchingPu...
br Bayesian Ridge sklearn.linear_model._bayes.BayesianRidge
ard Automatic Relevance Determination  sklearn.linear_model._bayes. ARDRegression
par Passive Aggressive Regressor sklearn.linear_model._passive_aggressive.Passi...
ransac Random Sample Consensus sklearn.linear_model._ransac. RANSACRegressor
tr TheilSen Regressor sklearn.linear_model._theil_sen.TheilSenRegressor
huber Huber Regressor sklearn.linear_model._huber.HuberRegressor
kr Kernel Ridge sklearn.kernel_ridge.KernelRidge
svm Support Vector Regression sklearn.svm._classes.SVR
knn K Neighbors Regressor sklearn.neighbors._regression.KNeighborsRegressor
dt Decision Tree Regressor sklearn.tree._classes.DecisionTreeRegressor
f Random Forest Regressor sklearn.ensemble._forest. RandomForestRegressor
et Extra Trees Regressor sklearn.ensemble._forest.ExtraTreesRegressor
ada AdaBoost Regressor sklearn.ensemble._weight_boosting. AdaBoostRegr...
gbr Gradient Boosting Regressor sklearn.ensemble._gb.GradientBoostingRegressor
mlp MLP Regressor sklearn.neural_network._multilayer_perceptron....
lightgbm  Light Gradient Boosting Machine lightgbm.sklearn.LGBMRegressor

(Z&E 3]

SFHE, ks —

DDA A ] kAT
AHZE, TR FE (2019 [WABEOERY A7 L AV F —N—] [HiFED
#rl B2,
LE B4 (2018) [RENZ B A BIHIL & &S0 1) | T EARTY 7 + — %

) —] 21K,

1~6H

Ho

BHE (2006) [Hri s AseHilEm e

4 (2019a) [HJ7

Ao

Wiy | ARBANTER CPRUISHESH) .
REFRFOHEME IS I RHGE T BB A AREH G143

p

(2019) TRTHRL THhhBEEMEE TV T X

Zij{ﬁj\

A



=90 —  DHPENBFLHITEAT L NHEE BT VS DR o H e

BIBA (2019b) [HE—M 2L X 2 M BEF~ =2 7 V] BBEA LSRG (SHITTH
8HYED) -

B (2020) [HE— M7 2802 & 2 B EHOMERCRILE IS 3 2 @4 (SRI4E3 131
AR | BEAREH (S48 H9H) .

e — (2018) [ E O v & v A — FE2E L A 555 Python, $%%, 7V T1) X
L] SBZVIAT AT,

Mg (2012) (776 % o < 2 177 AL ERRE I — W AFE XAV T — 5 %
7SR | [REFREERTIE] 78%, 69~T9H.

FHEVEE, BETERRES (2021) [HEMAEE 2 W72 EIZ B 2 EOEHY 27 55
#r] TIAFEE2021 XFR& Vi) 65~76H.

I % (2008) [HABCULSE & %lis — Wi AT R 2 M G & L72#r ) TH AR
Wizl #58%, 1~16F.

JETMERER (2017) [ARFHMHIHIFESITIC & 2 17 ABRO W H Mo lE ] [45)
MALWIE] #5557, 117~132H,

JEEERER (2018) [Hi5 ASEEIRIZ BT 5 B At o B ILE — HAR LORE O AR5
W B RHFRICAR D BEEH AT — | TREHRANIE] 45575, 13~35H,

JEMEARHR (2019) [Hh 5 A3EHIEIZ B 5 ARFHBRER & T8 & O B0 5
B — REBINO 7 — 5 Z 2R RI5H — | [&5H7 17 LA ] 8207, 16~31
Ho

JEERRE (2021) [REIM TG T35512 351F 2 KEHFIIRO TSR & D AE T O T REE: |

[EESAEE] T,

JEITEIRER, PRkt (2021) [HASENZ BT 5 A%EHE RT3 % 25 BRI Y
RO R RENE] THmE (MRS ] BeTEH3 - 4607, 169~199H.

HHFER, BB, SIHEE (2020) [TUERETVOMRIZE T2 SHAP oA FTE
ORGE] [N TR AR 534 m e EIR AR ] 1~3H,

Aurélien Géron (2020) [scikit-learn, Keras, TensorFlow (2 & % FZERARMMEETE] F M KB
1B, RRE&LR, 940 -V vi8s,

Capeci, J. (1991) Credit Risk, Credit Ratings, and Municipal Bond Yields : A Panel Study, Na-
tional Tax Journal, 44(4), pp.41-56.

Downing, C. and F. Zhang (2004). Trading Activity and Price Volatility in the Municipal Bond
Market, The Journal of Finance, 59(2), pp.899-931.

Duffie, D. and K. J. Singleton (2003) Credit Risk, Princeton University Press.

Goldsterin, M. and G. Woglom. (1991) Market-Based Fiscal Discipline in Monetary Unions :
Evidence from the U.S. Municipal Bond Market, IMF Working Paper, WP/91/89.

Hattori, T. and H. Miyake (2015) Empirical Analysis of Yield Determinants in Japan’s Municipal
Bond Market : Does Credit Risk Premium Exist? MPRA Paper 67127, University Library of
Munich, Germany.

Haraguchi, K. and K. Oishi (2019) The International Differences in the Relationship between
Public Financial Reports and Bond Markets : A Comparison between Japanese Local Govern-
ments and U.S. States,in Proceedings of the 17th Biennial CIGAR Conference in Amsterdam.

Harris, L. E. and M. S. Piwowar. (2006) Secondary Trading Cost in the Municipal Bond Market,
The Journal of Finance, 61(3), pp.1361-1397.

Liu, P. and A. V. Thakor (1984) Interest Yields, Credit Ratings, and Economic Characteristics of
State Bonds : An Empirical Analysis, Journal of Money, Credit and Banking, 16(3), pp.344-
351.




HAENZBIF W EAT Ly NEEET VIO § AW E O@ M REd - 91 -

Novy-Marx, R. and D. R. Joshua (2011a) The crisis in local government pensions in the United
States, in Robert Litan and Richard Herring, eds. : Growing Old : Paying for Retirement and

Institutional Money Management after the Financial Crisis (Brookings Institution, Washington,
DO).

Novy-Marx, R. and D. R. Joshua (2011b) Public pension promises : How big are they and what
are they worth? The Journal of Finance, 66(4), pp.1211-1249.

Schwert, M. (2017) Municipal Bond Liquidity and Default Risk, The Journal of Finance, 72(4),
pp.1683-1722.

Wang, J. C. Wu, and F. X. Zhang. (2008) Liquidity, Default, Taxes, and Yields on Municipal
Bonds, Journal of Banking & Finance, 32(6), pp.1133-1149.

[2%£ URL]
BHE TH51% Q&Al

https://www.soumu.go.jp/main_sosiki/c-zaisei/chihosai/chihosai_qanda.html
WBE TR 7 12 X 2 BB BB 3 2 15
https://www.soumu.go.jp/iken/kokaikei/H30_chihou_zaimusyorui.html
WA [ RO F 2 BRI
https://www.soumu.go.jp/iken/shihyo_ichiran.html
HAGERE R &
https://www.jsda.or.jp/
0> K FEFI BT FTSE Russell 77 )V — 7" [The Yield Book Inc
https://www.yieldbook.com/m/products/yield-book/index-jpn.shtml

& O

ARIF7E 3B E7e B B 48 (JSPS KAKENHI Grant Number JP19K23214,
20K02058, JP21K13412) D&% 2T T 72 D ThH B, F72, 0¥ FUFE
5 HT - FTSE 2 ) — 7 The Yield Book Inc. (213, E#5HY 7 b4 —)V K
T 7 Bl LR RGNy — IV EBE R T — ¥ 2R, o
2AED THIFLH L BT 72w,



