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A Study on Lifetime Utility of Public Facilities
—Simple Simulation by OverLapping Generation Model—

Tokyo Metropolitan University Matsumura, Toshihide*
Tokyo Metropolitan University Asahi, Chisato

Currently, in Japan, in order to cope with the population structure change due to the population decline
and the declining birthrate and aging population, plans are being advanced for maintenance, renewal, etc.
of the public facilities owned. In the planning, various attempts are being made with regard to which
facilities are to be updated with priority, or which facilities are to be consolidated without updating, and
the prioritization thereof. In addition, in prioritization, while there is a thought that education related
facilities that account for a large percentage of public facilities should be targeted for consolidation and
elimination, while facilities that only elderly people use are targeted for management. There is also an
opinion that it should be made, and it is difficult to seek the drop spot.

Under such circumstances, multifaceted efforts have been achieved, ranging from the methods of eval-
uation and prioritization of various public facilities to the method of town meetings for coordinating
stakeholder interests. However, most of the analysis related to facility evaluation is a situation where
“integrated evaluation” combining some facility attribute information is exclusively performed on the basis
of future maintenance cost by future cost prediction based on a certain premise. There is no analysis that
takes into account the budget constraints of individuals and governments further, taking into account the
situation of resource allocation among generations. Therefore, this paper roughly divides Japan’s public
capital stock into production-related social capital and life-related social capital, and the effect of their
accumulation and government investment on future maintenance of facilities on the utility of individuals
over a lifetime Aims to construct a framework to enable simulation of  First, organize the current status
of public facilities management easily.

Next, by means of the generational duplication model, the investment of the government sector, espe-
cially life related social capital, is formulated in such a way as to affect the utility of individuals, and
then the influence of the investment on social capital on finance and lifelong utility, and Perform simple
simulations on the effects of changing the composition of social capital.

In public facilities management, it is a difficult decision-making problem to allocate to which public fa-
cilities the limited facility related budget each year. When considering the question of whether to allocate
resources to the adolescent generation carefully or to distribute to the aging generation as an extreme case,
it was concluded that using the adolescent generation increased the level of utility throughout the life.

As it is model construction and simulation by a very simple generational duplication model and it is
simulation by virtual numerical value, it is impossible to use the result as it is for real policy decision.
However, at the site of facility management at present, in most cases, planning is made by accumulating
expected expenses. It seems that the government is not aware of the problem “What should be optimized?”
In addition, there are also cases in which the conflict between generations is emphasized over the consoli-
dation of elementary schools. Under such circumstances, this paper claims that the lifetime utility of an
individual can be used as a measure. Needless to say, in order to make it truly usable, it is necessary to

empirically measure the specification of utility functions and initial parameters.
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1 ELC®HIC

BHERPEIZBEWTIX, AORBAS XD FEREIC X2 AOEECIGT 272012, BET 2 A%
DR - EHFICETEEE O DD SN T WA, FHlE, COMEHEBRMNICERTL00, H50IE,
C Ok & FHETIKHEA 2T > TV DA, TOEEIENTHIZOWT, BRARRANR LRI TVWE LI A
THb. £, BEBEMMAITIZELTE, AREHROFTEH RS REE 2 5D D CHBERMR 2 EENICHES
DMNBRETRETHELEVIEZERANDH DT, HilnE UPHEDIROWRBIER Z XA Y POXRIZTRET
HEHEDEREDHD, hiediEe Uiz RD 2 DD WK TH 5.

ZORRRIMOFT, ZhFE THEA RN ERE O G F 15 BRIEN AT DWW TDOHE RS, BIZIEAT—7
RV X—EOREREAEHD-0D, BT VI =T 4V IDFEET, ZHMICIYHARERSIhTWE LI
TiEH5. LrLAahrs, ZEERIMCBET 2004 <1k, —EORHRIZ & 209 REH TN & 21 MER;
AR ER=—ALUT, E000fiEEEREMAGLE REWGHE] AHSTONTVWAIRITH 5.
ZIZTI, EHICHEARAATEAB LOCBIFIZ2WTOFTERFIZZEL, HAMOEFER D DIRNE %2 E Bz
AN R s,

Z ZTAR, DOREOALEARA Ny 7%, EEEEASEARE EEREASEARLICKIIL, ZN50E
B Znd o ORI T 2 BUFRED, REZBUZEAOHAFIIGRA5HE%2 321 —va v TE
LRI 27200, PlAKEELZHKET 5.

ZU I, BURDAIMH < 3T A > b ORI % G § IS 5.

Wiz, MREEETIVIZE > TBUFRMAO®KRE, R EGEEESEAZEAORHICEE2 52 5 TER
LU, 2D ETHRERNOEEPMBCEEMHIZG R 2HEP, £, H2EROWKEZ(LIELHEED
MBI OWTHBERYIal—YavETD.

2 BIEMR

ANHEFHEIZ DOV T ORI VA 2 FEHHOREIZDOWTIE, MBEEDORDIZIGL S THE-7. Z
DEFEICHOE, REOHMAALEIAIR 2016 FEE2BL L UT IAIEHHEREGEHEIH ] OFKE ARET
o7, TNHDNEIZDWTIE, Mif (4]) TBWTTFRIHEDSNT WS, ZoHhT, REFEIZES T 5 sk
FHiCIE, R a7) Y ZICLBb0RE AN EDRHEINT NS,

NIWEERIZ BT 2 BRSSO WTIE, &t ([6]) 2%, AFEROBEIMEMAZTRE LTIV IT AN
FaffioT, B3 oM > MO E ZDHEND EIZEANKRARIKFEL TWDE ZEZWHSMIZLTY
5. 7z, A5 ([10]) T, Ao TeERMHRO BRI R 240, FIHEEWE & SR iEHo
JBYE% (i o 7= HES DOWE Z KA TV S,

A FEH E 7V (OverLapping Generations Model : OLG) IZ DWW T, EHFEDH D A D WTEES ([12])
ZEWTOLRO B 2D TbN TS, ZhETIZ OLG %#i - 723 #rld Samuleson([11]) Z &K &
LT, MBI\, AR THEMAT %Ok Diamond([2]) 12 & > TRFBE /BTN OSNZETLTH 5.
Diamond IFREMEADFE & ZEMD 2 WL EGFT 25D U, Ramsey € T HAROBE&ZEME
U7z, TN EI3iNT, Auerbach et al.([1]) 2 & o TR I L7z TGN LENS M FELH L. L
UGS, TOFEIZI 7 alREBMNITPEND, TRTCOLBPMELEBINTRS.
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OLG ETNMIZHWT, LEEBICH2EE > 7 5, SIHBBICAEREES V7 5 2HAAATETIVEL
EL DS ([5]). £Z T, MATAEEZELCT 1 EEOEERES V7 I 1 oHEZIT2ETVERST
W5,

AT, INSBAMEOEME2RE A, EFEEE T 7 72 HEMOHICES T E0E, BEMHOR)
MIZEHG5 T 28D L IZKAIL, AR ORERNAREIEN ORI EORICKHEEL 525 D0 % A5
ZrEYEREZEMETS. £, LY IV —YavETAREMSETE I T, BUEHEYEOEBIZLES
THZEEMEMT .

3 DWMDFEE
3.1 EFILOEZA

AROETFTNITIE, [HE] & TBE] O 2HROAVELETZLEZ, TOMHRTUTORMEEEZSZ L
L9 5.

1. A ADELF, 2. REDEERL, 3. BUFOHIFIZM, 4. ¥affislt

2T, MAOKABEEICIE Gl EISEEBF#HE) 225 Z 2129 5. EEEEBFA by 7 i3Ma
e U, BEMRZEEIZEELBZVEOET S, 512, GLIZDVWTE, HEMHOMHICHEE2525 Gl, &
EEHONHIIHEL2L525 Gl, LTI TEZS.

APERIBU X EEREBUG R G, 2MA 5. 22T, HEdGrERGGOEeERKEL, 3T - XS
F ARERERB R RET 5D T, LEVIEIHEE ERIETHREINE I R5,

3.1.1 @A

ZOETMIBWT, HAE THEFEH] young & TEEM] old D22 EE2HD LT 572, N, fitf
DHEFEL N, HHOEEMADVIFET 2L EZD. HOOHFFEMOMEE ¢, , £/, BEMOMHEE ¢, 2L,
Z DEIFIZIROHBBIZ L > TERZ O ND @ w(e). ADEBWEG[ R~ g THEZXONLEBDEL,
ADAEZE L TORHBEEIX (1) Ao@Eh & HX 5.

V(ey, cos Gi) = u(cy, 9(Gly)) + B * u(co, g(Gly)) (1)
AN, RO FREFIME ST, FFEWS TCBEMONH Viey, o) ERALIEDIEERS. £/, &
FIZDAITE s 2170, BFEICENZMOMT. 22T, R=(01+ (1 —7x)r) ZFEIEHEMTETH 5.
max{u(cy, Gly) + B * u(co, Glo)}

Cy,Co

s. t.
cy+s=1—-1)w+t,
c, = Rs+1t, (2)

312 %

PIE, ERK &9 L 26ioT, LEYY 2FERTS. BIFICL>Tiaa s TEERET 7 7 )
Gp WREDEFEITIEHING LEA DL, REORMMAIIE 3) ATXKEIND., 22T, widHE, ¢ I3&
RO EEEARE 2 2T

MEFYUIrBRUTHSII VLT, RO URL 25 5 LectureNote %212 X ®TIHW 2. https://juejung.github.io/
jdocs/Comp/html/Slides_ OLG_ Lhtml
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Y = F(K,L,Gp) = AK“LU~%) « Gp?
Ilr%ag{F(K, L) —wL—q¢K} (3)

313 B

B IE5 @ 2 SRR rp &, REPMRETI2EARAZ N Y 7IZH U TEABEK 7 12X > THIZ BN
T3, 7, BMAEERES TSI TEEE Ep EFEEES V7 SICET AR EL 2175, 22T,
El=El,+ El, £ U, El, 3EFHRPFMHET 2 EERE S 7 7 ~OKE, El, FEFHRVPFHT 54
EEE A V7 I ADEEL TS5, EEBES VT I ANy 2 Gp, FEMRIFHT I EEEE V75 A
Ny 23 Gl,, BEMRDPFIHTZEFEES 752y 21E Gl, TREINE. ThEh, Gpy, Gl ,
Glo—y 2GR L, 72, ThEh d,, dy, d, DETA MY ZHPEELTWL ET S ((5) X).

E7e, BUFIZMENINUCTHERE T 2175, T 3EFEHEARICET S T, L2FHRIZHT 2 T, 1245105
hzs. Z2Z¢c, T,=t,*N, BV T,=t,xN, Th53.

BUFISADMIEE UTAME B OFfi%2 %58 L, El,, Ep XU El, 3HAEEHET 5.

El,+El,+Ep+Ty+To=r1, xwL+ 1k xrK + B (4)

Gp=(1—d,)Gp_1 + Ep, Gl, = (1 —dy,)Gl,_1 + El,, Gl, = (1 — do)Gly_1 + El, (5)

3.1.4 HEEH

FHIOAMIIG I {w,, R} &705. KHWDEE, WEE {cyt, cop, i} £8D. TNHDERMIZEST, HAD
SR KRALEIR R E RSN,

BEOFMBRIITZUTO L B IZEINS.

g=Fx,w=F,,r=q—6, R=(1+(1—-7x)(q—9)) (6)

ZIT, r BRITR, § BEABERTH S, RALEY ¢ 13, BAORIHLE (Rl THR) & EARER L > K
HTRTNER BBV, AROEE, BUFEA {1, 7} 1 & > CERFRM OB &M E 5. B ETBUFD
FREHGIEE BN, THOUEREE (T) Rk 5.

K=858=N,xs"
C+S+El,+El,+Ep=Y+(1-0)K (7)

3.2 BEROKFELEBE
HBIBUIIR DRI R E LT 5.
V(ey, o) = In(cy + (Gly) + 5 *In(c, + nGl,) (8)

(8) RUTHIMIZMERRAL, 28 s THRME V AL TEoE B IET, (9) 2.

o BR{(1 —p)w+t, + (Gl,} —t, — nGl, 9)
B (1+B)R

B IE BT, HABEEEAR Ny 2B UL RS (S = K) =0, BEAR DY 21k (10) RTEHZ S
ns.
K=8=N,xs* (10)

K5 A RIREAD EBEIEIK 5, BRI & B8 i, o by, to BEOBUFRIERED GpY, (G,
5



nGl, TH%. £, L=1%2KETHZ LT, RAKI K, Y, R, w, ¢ t7%&5%. FFMNKR N, EEFEHR N,

DODAONREZ SN, EERBICSIT29MEE KD D Z A HEEE &0, X (11) Rz k-> THEINS.

BR{(1 —)w+t, + (Gl } —t, — nGl, (11)
(1+P)R

Newton 7)VITYV AL%&ffioT (11) X% K IZDOWTHES Z LT, UFOZEKIZOVWTH K* Offe LT
FRHZEHRS 2 Z &2k @ ¢ (K*), w*(K*), R*(K*), Y*(K*), G*(K*).

K =Ny xs" =N, *

33 EFILDINSXE

MU r — 22 LT T A REBROBIZEE L, MU, 7)Ao TR AR E2EEYE, SIHKEDEL
CEBEROWR E AL, S, BEEMRNFT AR LT, MF2EELX. alpha ZEANTRTH 5. MIFTH
BN BBORISE - FHEEAROF @A ER ([3]) 2 S5HH L TRD 2. beta (FMEAAD EBIEFIRTH 5. 2
HAEESZMEAIBWT 0.9 2B ET 52T, HEMEEEMNZIZIFEMERLTVWEHDE Uz, tauy, 12
DNWTIE, R R— 2 EEEEH ([8]) I 2 FER ([7]) & Uiz, £7z, taug Z2WTH ([7]) 25%5
IZUT, tauy EERLEWE. delta ZREABEARA Y 7 ORERTH D ([7]) 2SFITHREL 2.

VIal—ya v TEAIEETARDYYEIZDOWTIZ, AFORRIZERE L7z, A dHEfitEsz2 £, dy,
do, dp lZZTNZTNANEARDWMIERTH 2. RIEEAR My 7 OMFERL D HEDITHEL 2. El,, El,, Ep
BENTNAWERICHT 2R EHTH S, BT —ATRLTRBE BV, GL,—1, Gl,_1, Gp_; ¥Th
FNAMERA Ny 7 OWREFERETH L. T — 2 TRETHEE L B W -,

Fl: BEERHNT AR

alpha beta delta eta gamma L N o N y t o t_y tau K tau L zeta

0.30 090 0.07 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.15 0.20 1.00

*2: BENT AR

A do dp dy El o Ely Ep GlLol GLy1 Gp-1l

1.00 0.05 0.05 0.056 0.056 0.05 0.05 1.00 1.00 1.00

4 Ialb—3v

FR3IVIaL—varvoRTHS. Caseld IZEERTr —2ADFERL 2 >TW5E., FHORHRICL > TEHE%
Tol 5, R3UZHB Cased DRRIZIE L. 22T B IINMERITETH 5. WEMIZIE X N2 BT
A G* ZigiE El,, E,, Ep DA LE > 20BN AEFEGHEITRD L5 ICHREL . ZOFMEr—ATIE B
NEMERoTWB D, NMEDRBIMLAEZZ i2h3., ZITHAEEZ L >HBERAMEDEREEZX S, V I3E
EZBUTORHAKETH .

Casel 13FEMiESHE A% 152 UEBEEDOYIalb—YaviERTHD. EFIREIZBT A EESHAK®E V 1
BEART AL DB RELAETIHREL-TWVD., BN G* PHREE Y BREMOE. £, BUFEH
OMEIIBASIETWRWED, ANMEOFREHEEZRT BIZAMHMEZ->TWS., ZhidmEH % B - 2@ A% %
AEOHEBATE I EDARIIRDE Z L 2EIRT 5.



Case2 \FEFEMIZHAT 2 N MR A~DOBUF LM Bl, OEEKRE L, FITEFELICMHHT 2 A HfEHA~
DHIXH El, 2 0 L L72GaTH 5. BT, B Ep, El,, El, DA 0.15 72 5RRICEEL TV
L. FAT = ZIZHARTHAKEV ZHEL, NME B OFRTHEIMZ SNDMERE o/,

Case3 1 Case2 L IFMWIZBNIH El, 2 0 L LB ETHS. Case2 B L UEART — 2T AR TR HAHE
VIHMERNL, A& B ORITHL WA DR Lo 7.

Cased \FEEEIIZHFS T B Ep ~OXHE G2 NS EEETHD. HAT — AR TEIFD
A G ZBEIML, BEEY SBT3 HKEV IMETRTEZ & otz

Caseb B& U Caseb 1, TNETNEBEHICFIAT 5 2 HMEDOWFER do & HEMIZFIHT 5 A ML D
HR dy 228545 TH 5. Cased BLU Caseb & & ITHEHEr — A L AR TRIAKE V IZE T T 5,
ZDEEIL Caseb D AIKE W,

#3: vIal—varvoiER

NT7AX  Case0 Casel Case2 Cased Cased Cased Caseb

0.4285 0.6831 0.4471 0.4080 0.4152 0.3992 0.3791
G* 0.1273 0.2150 0.1315 0.1230 0.1352 0.1291 0.1249
B 0.0227 -0.0650 0.0185 0.0270 0.0148 0.0209 0.0251
cy* 0.0819 0.2056 0.0579 0.1036 0.0947 0.0719 0.0948
co* 0.4750 0.7354 0.5167 0.4348 0.4967 0.4926 0.4514
Y* 0.7061 1.1881 0.7306 0.6809 0.7494 0.7167 0.6915
* 0.6056 0.7052 0.5540 0.6656 0.6219 0.5827 0.6394
w* 0.4943 0.8317 0.5114 0.4766 0.5246 0.5017 0.4841

AR HART A:15 Ely: ElLy: FEp: dp : dp :
— A 0.10, 0.00, 0.10, 0.05, 0.05,

El o: El o: ElLy: dy: dy :

0.00 0.10 0.025, 0.05, 0.10,

El o: do : do :

0.025 0.10 0.05

b EREFED

MEFE~ 3 YA Y MZBWT, BEDRS N/ BE PR 2 Y OAILIEICHS T 2 2R EREDH L W
ETHD. Case2 BL U Case3 T, W77 — AL UTHEMRIZFELERZEDT DD, HEWIE, £
FEHRIZHE DT E200 VD BEEE2EZ X TW5. Cased DFIFAKED Case2 DIFAKEL D H KEP o7
R 2 RE, FEMRICTFEL UAAPEEZBUZMHAKELE L2 WO MRIRIZR 5.

Cased 13 [REZMBNEFEDREEIMD 2] LW BIUINIET 5. EEIZFET S V7 I NORKE LY
P U, FFEICFEEFE L2V, shHBEHRZEC CEEHICHES T2 ERBEERZAOREEERX -V I 2
L—>avThd, BATF—RZHARTEEY* X, SEMOME cy* © co* B2 P, EEZ2BUTO
SIFKEE YV BELS o TWBZ 2 REL, AEOBE2W EXE2720I7bN2BUFLHOBEEMNEEL
ZIVWEDHDLRINTE .

Cased BLU Caseb 1& TED LD B ZEIES LTV A W RBEERICHRLAZYIab—va v T
H5. Cased TlE, BEMIHON DR ZELRAITHES L TV Z e 2BE LD, FEMOMR % BN
IZHEBEA LT WL Csaseb & 0 B AEERHKE VAN E WKBIZE EE>TWNW5.



U EDRRC IR I HERAREEE T IVICL DB AV AV N EBZD7ZDDETVHEELYI 2L —Va
VEITo. BBAAMBENLEEMEII LI 2l —2arThdhd, TOMBEZFDOE THEOBEREIC
AWwad Z 2idskin., UL, BIERER Y XY A Y OB TIE, ENARPHEAOREA L2 - TalHE &
LTWBT—AWIELAETH D, TZIZRBIFE LT MAZEEETRED] L WORMEEHLIRELTWVWS
FOEAB. 72, NEROKBEGHEEZK > THARBON IV EHINE F—2A5H 5. TORERRKTT
ADEEMHZ O L DOYZEL & LTHZ 5D TRV, EWIDORAREOERETHS.

EOFTH AL, AYIz X2 BRIZT 272012, sHABEBORELPHII T X ZEIZDWTHEIMIZHE
ETDRHEND L. Sk, BADOEFEIZT LA 2 EE T 2GR LMBICERERD, €T IVOKREH
fbEiTVWizw, ZOET, YUk RERET IV Tl 1 EHAOHKRZEE L, SALFEIFEEL
TWa TAOFHE] E2RMALT, EESHKENEORIZZIT 22 E2FZRL-VWEEZITWS.
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